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Abstract 
Background 
The early childhood education and care (ECEC) setting provides a significant 
opportunity to influence and support healthy physical activity (PA) behaviours of 
preschoolers.  The outdoor learning environment (OLE) may offer a vast array of PA 
opportunities not available indoors.  Furthermore, there is increasing recognition 
within the ECEC profession that a “natural” OLE affords a significant opportunity to 
support children’s development and wellbeing, in a context that reinforces other key 
education and care objectives.   However, little is known about the influence of the 
OLE on the PA of preschoolers.  The purpose of this study was to explore the 
relationship between the quality of the OLE and PA of preschoolers in centre-based 
ECEC settings.   
Methods 
The study had a cross-sectional design.  The OLE for each of 12 centres was 
scored using the Preschool Outdoor Environment Measurement Scale (POEMS).  
Scores were calculated for each of the five domains of the POEMS, including 
physical environment, interactions, play and learning settings, program, and educator 
role.  Six POEMS items that specifically identified natural elements of the OLE were 
further explored.  PA variables (light-moderate-vigorous (LMVPA), moderate-
vigorous (MVPA), count and steps) were objectively measured for 254 children aged 
3 to 5 years over a week using accelerometers.  Hierarchical linear modelling was 
used to examine the association between POEMS scores and centre-level PA, where 
children were nested within centres.   
Results 
Approximately 58% of preschoolers were estimated to be meeting the National 
Physical Activity Recommendations for Children 0 to 5 years.  On average, 
preschoolers accumulated 108.7 minutes of LMVPA, 56.7 minutes of MVPA, and 
4574 steps over a daily average accelerometer wear time of 6.5 hours. After 
controlling for wear time, boys were more active than girls, children with higher 
Body Mass Index (BMI) z-scores were more active than those with lower BMI z-
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scores, and older children were more active than younger children.  These results 
were statistically significant (p < .05).  The associations between POEMS 
Interactions, Play and Learning Settings, Program and Educator Role domains and 
centre level PA (LMVPA, MVPA and steps) were positive.  That is, as the domain 
scores increased, so too did PA.  The association between the Physical Environment 
POEMS domain and centre level PA was found to be negative for all PA variables 
except for steps.  That is, as the domain score increased, PA decreased (except for 
steps).  None of the associations between POEMS domains and PA were statistically 
significant (p < .05).  However, positive and statistically significant associations 
were reported between the natural overall impression and centre level LMVPA and 
steps, and settings with natural elements and centre level steps (p < .05).  Marginally 
significant relationships were observed between natural elements and centre level 
LMVPA (p = .060), and natural loose parts and centre level steps (p = .078).    
Conclusions 
A significant number of preschoolers are failing to meet their recommended 
daily PA, so it is important to identify ways to increase PA in preschoolers.  This 
study identified associations between natural items of the OLE and PA in 
preschoolers.  It is recommended that future studies capitalise on the associations 
identified in this study to advance our understanding of how the natural 
characteristics of the OLE contribute to a child’s PA in the ECEC setting.  
Ultimately, applying this knowledge at the centre level and at the ECEC sector level 
may facilitate higher levels of PA in preschoolers who may then benefit from the 
associated learning, health and developmental benefits. 
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Chapter 1: Introduction 
This chapter outlines the background (Section 1.1) and context (Section 1.2) of 
the study, and its purposes (Section 1.3). Section 1.4 describes the significance and 
scope of this research and provides definitions of key terms. Finally, Section 1.5 
includes an outline of the remaining chapters of this thesis. 
1.1 BACKGROUND 
 The vision of the Council of Australian Governments is that “by 2020 all 
children have the best start in life to create a better future for themselves and for the 
nation.” This may be achieved through access to quality early childhood education 
and opportunities to live in healthy, supportive and safe environments 
(Commonwealth of Australia, 2009). 
Australian governments have recognised the opportunity that the early 
childhood education and care (ECEC) setting affords to promoting healthy 
behaviours.  The National Quality Framework for Early Childhood Education and 
Care (NQF) is the result of collaborative agreement between the Australian state and 
territory governments to provide better educational and developmental outcomes for 
children using ECEC services (Australian Children’s Education & Care Quality 
Authority, 2013a).  The NQF is underpinned by legislation (the Education and Care 
Services National Law 2012 and Regulations 2012) and comprises a National 
Quality Standard (ACECQA, 2013b), a national early years curriculum Belonging, 
Being & Becoming - The Early Years Learning Framework for Australia (EYLF) 
(Department of Education, Employment and Workplace Relations, 2009) and an 
Assessment and Ratings System that promotes continuous quality improvement 
(ACECQA, 2014).  
The LEAPS (Learning Eating Active Play Sleep) project (Nutition Australia 
Queensland, 2015) is an example of the Queensland government’s commitment to a 
professional ECEC workforce.  It is a government funded health promotion initiative 
that includes a professional development program for early childhood educators that 
specifically targets EYLF Learning Outcome 3: Children have a strong sense of 
wellbeing.  This study is linked to the LEAPS project through both its objective and 
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the principal researcher’s receipt of a LEAPS scholarship, funded by Queensland 
Health. The Associate Supervisor is also a Chief Investigator on the LEAPS project.  
1.2 CONTEXT 
Across Australia, and indeed globally, there are increasing concerns about the 
disconnection between children and nature.  There are also concerns about risk-
averse approaches to play, sedentary technology experiences and lack of opportunity 
for unstructured outdoor active play, and the potential negative consequences on 
children’s physical, psychosocial and cognitive development, as well their long-term 
health and wellbeing (Elliott & Young, 2013; Louv, 2013; Moore & Cooper-Marcus, 
2008).  Louv (2013) has coined the term “nature deficit disorder” to describe the 
potential negative consequences that may result from a continual disconnection to 
nature.    In doing so, he converts this disconnection to a health syndrome, only 
curable by regular engagement with a naturally diverse outdoor environment. 
In ECEC settings, a quality outdoor learning environment (OLE) may offer a 
vast array of unstructured active play opportunities not available indoors (DEEWR, 
2009). Furthermore, there is increasing recognition within the ECEC profession that 
a “natural” OLE affords a significant opportunity to support children’s development 
and wellbeing, in a context that reinforces other key education and care objectives.    
These spaces invite open-ended interactions, spontaneity, risk-taking, 
exploration, discovery and connection with nature. They foster an 
appreciation of the natural environment, develop environmental awareness 
and provide a platform for ongoing environmental education (DEEWR, 
2009, p. 16).   
Adding strength to this, the National Quality Standard promotes the desirability 
of a more natural OLE (Element 3.2.1), and assesses services against this criterion.  
This is currently recognised as one of the more challenging elements for ECEC 
services (ACECQA, 2016).  
In recognition of this, there has been a recent policy focus on professional 
development to build the capacity of educators to provide quality OLE and promote 
PA for young children.  However, there are no known studies that have explored the 
relationship between the quality of the OLE and PA of preschoolers in centre-based 
ECEC settings within the Australian context.     
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1.3 PURPOSE 
 The purpose of this study is to contribute to professional knowledge by 
investigating the relationship between the quality of the OLE and PA of preschoolers 
in centre-based early childhood education and care settings.  In doing so, Australian 
ECEC educators may be better equipped to develop and deliver an OLE that 
promotes PA in preschoolers, thus contributing to the Council of Australian 
Governments’ vision.  
1.4 SIGNIFICANCE, SCOPE AND DEFINITIONS 
It is well understood that the foundations of lifelong health and wellbeing are 
built in the early years of life (Centre for the Developing Child, 2010).  A healthy 
body and mind also enhances a child’s capacity to develop capabilities that are 
crucial if they are to contribute to a successful society (Australian Institute of Health 
& Welfare, 2015; Institute of Medicine, 2004a).  Persisting low levels of PA and the 
global increase in the prevalence of childhood obesity over recent decades has raised 
government and community concerns regarding children’s physical health and 
development, psychosocial health and cognitive functions, including children’s 
potential for learning (CDC, 2010; Hillman, Kamijo, & Scudder, 2011; Okely, 
Salmon, Trost, & Hinkley, 2008; Okely, Trost, Steele, Cliff, & Mickle, 2009; 
Timmons et al., 2012; World Health Organisation, 2014).  Objective measures of PA 
suggest that as little as 55% of Australian preschoolers are meeting the National 
Physical Activity Recommendations for Children aged 0 to 5 years (Okely et al., 
2009).  If the nation is to achieve the Council of Australian Governments’ vision of 
“all children having the best start in life”, it is of paramount importance to create and 
nurture environments that promote and support healthy behaviours in the early years, 
especially with respect to PA.   
This study is situated in south-east Queensland, Australia.  In Australia, the 
term ECEC is used to refer to a range of formal, approved education and care 
services catering for children prior to school entry. This includes centre-based 
services (long day care, preschool/kindergarten and outside school hours care 
services) and home-based services (family day care and in-home care services).  This 
study specifically focuses on PA in centre-based ECEC settings (long day care and 
kindergarten).   
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In this context, the OLE is defined as all of the dimensions of the outdoor 
ECEC space which are designed to support all aspects of the individual’s learning 
and physical, psychosocial and cognitive development (DEEWR, 2009).  These 
dimensions extend beyond the physical space and may include, for example, the 
relationships, interactions, experiences, activities, routines and events that may be 
planned or unplanned (DEEWR, 2009).   
This study also focuses its attention on preschoolers, who are defined as 
children who attend an ECEC service in the year before full-time school.  In 
Queensland, this typically encapsulates children who are aged 3 to 5 years old 
(Commonwealth of Australia, 2015b).   
PA is defined as any bodily movement produced by skeletal muscle that results 
in energy expenditure above resting (Bouchard & Shephard, 1994).  
1.5 THESIS OUTLINE 
Chapter 1 provides an introduction and the background to the study. In Chapter 
2, literature relating to the concepts outlined here in the introduction is examined and 
the need for this study is established.  The topics reviewed include the importance of 
PA to children, PA guidelines for preschoolers, the Australian context for ECEC, the 
socio-ecological model, PA in the OLE, and approaches to measuring PA and the 
OLE.  Chapter 3 details the methodology of this cross-sectional study.  This includes 
descriptions of the setting, participants, instruments and measures, timeline, analyses 
and ethics.  Chapter 4 presents the results.  Chapter 5 reviews and discusses the 
principal findings of this study, responding to the research question.  The practical 
implications of the study findings for educators and ECEC services are discussed, 
alongside broader policy implications that may be considered by government to 
better equip educators to develop and deliver an OLE that promotes PA in 
preschoolers.  The strengths and limitations of the study are then acknowledged.  
Finally, future research priorities are proposed.   
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Chapter 2: Literature Review 
Chapter 2 provides the policy context for the study and presents a review of 
related empirical research. Sections 2.1 and 2.2 present a review of the current 
literature on the importance of PA to children and PA guidelines for children aged 3-
5 years, respectively.  The framework that regulates ECEC services in Australia is 
described in Section 2.3, with an emphasis on how the framework supports ECEC 
services to meet children’s health and wellbeing objectives.  Section 2.4 presents the 
theoretical framework for this study – the socio-ecological model of human 
development (Bronfenbrenner, 1979).  Sections 2.5 and 2.6 critically analyse the 
literature regarding influences on PA in the OLE, and contemporary methodologies 
used to measure PA and the OLE, respectively.  Section 2.7 presents a summary of 
the gaps in literature and presents the research questions. 
2.1 THE IMPORTANCE OF PHYSICAL ACTIVITY TO CHILDREN 
Regular PA is important for children’s learning, health and development 
(AIHW, 2011; DEEWR, 2009; Timmons et al., 2012).  It may also impact on 
lifelong health by reducing the risk of chronic disease (Berenson et al., 1998; Napoli 
et al., 1999).  The following subsections review the literature regarding PA as a 
context for learning, as well as the health and developmental benefits of PA in 3- to 
5-year-old children. 
 Physical Activity as a Context for Learning 2.1.1
When combined with a strong sense of optimism, engagement and connection 
to children’s interests, physical wellbeing reinforces a positive attitude to learning 
(DEEWR, 2009).  Physically active play is a context for learning in ECEC that:  
• Allows for the expression of personality and uniqueness 
• Enhances dispositions such as curiosity and creativity 
• Enables children to make connections between prior experiences and 
new learning 
• Assists children to develop relationships and concepts 
• Stimulates a sense of wellbeing (DEEWR, 2009) 
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Australian ECEC policy promotes active play, underpinned by the belief that 
this will promote a raft of health and developmental benefits in childhood and later 
life.  The EYLF advocates that PA helps children to build confidence in their own 
abilities and learn to enjoy being active (ACECQA, 2013b). 
 Health and Development 2.1.2
There is strong and consistent evidence for the health benefits of PA in 
school-aged children (Strong et al., 2005).  The health benefits that may be 
experienced in preschoolers are less understood.  Two key systematic reviews (Okely 
et al., 2008; Timmons et al., 2012) on PA and health and development have informed 
public policy and guidelines, internationally (DOHA, 2013; Okely et al., 2008; 
Timmons et al., 2012; Tremblay et al., 2012).  One of these (Okely et al., 2008) was 
specifically written to inform Australian policy (DOHA, 2010).  The potential health 
benefits include reducing chronic disease risk factors, strengthening bone and 
skeletal health, and improving mental health.  The developmental benefits that have 
been reviewed include cognitive, social, emotional and motor development. 
Chronic Disease Risk Factors 
Adult-onset chronic diseases are known to often have their origins in the early 
years, with risk factors being observed at very young ages (Berenson et al., 1998;  
Centers for Disease Control and Prevention, 2010; Napoli et al., 1999).  There is 
some evidence that these risk factors are related to physical activity in young 
children. 
One particular risk factor that has increasingly received attention in recent 
years is adiposity (body fatness).  The World Health Organisation recognises that the 
global prevalence of obesity and overweight is continuing to increase in children and 
that this is considered to be one of the most serious health challenges of our time, 
with a lack of PA being a major contributor (WHO, 2014).  Furthermore, a positive 
association between overweight and obesity in 5-year-olds and diabetes risk in 
adulthood has been reported (Al Mamun, Cramb, O'Callaghan, Williams, & Najman, 
2009; Lawlor, Davey Smith, Clark, & Leon, 2006).  It has also been suggested that 
there may be an association between overweight and obesity in childhood and cancer 
risk, but evidence is conflicting, and only one longitudinal study has been identified 
that initially collected data for children aged 3 to 5 years (Reilly & Kelly, 2011).  In 
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this particular study, a 60 year follow up of children aged 2 to 14 years (N=2347) 
identified a positive association between childhood BMI and cancer later in life, 
particularly for smoking-related cancers.  It is interesting to note, however, that this 
association was not evident in children who were initially measured between the ages 
of 2 and 7 years (Jeffreys, Davey Smith, Martin, Frankel, & Gunnell, 2004).  
Regular PA may influence adiposity in a beneficial way.  Okely et al., (2008) 
identified seven prospective cohort studies which followed children during the period 
from when they were recruited (birth to 5 years) into the preschool years or further 
into childhood.  All studies reported smaller gains in adiposity in those who were 
more active at baseline.  Cross-sectional studies that have looked at the relationship 
between weight status and PA in preschoolers are discussed in detail in Section 2.5.1 
(Weight Status).  Based on these studies, there is moderate evidence to suggest that 
PA during the preschool years can prevent unhealthy weight gain.   
Associations between PA in preschoolers and other cardiovascular disease risk 
factors have also been reported.  Of four studies identified that followed blood 
pressure across this age span, participation in PA was found to be beneficial to 
diastolic blood pressure in three cross-sectional studies (Klesges, Haddock, & Eck, 
1990; Saakslahti et al., 1999; Saakslahti et al., 2004), and positively associated with both 
diastolic blood pressure and systolic blood pressure in the prospective cohort study 
(Shea et al., 1994).  PA was also reported to have an inverse relationship with total 
cholesterol (Saakslahti et al., 1999) and a positive relationship with HDL cholesterol 
(Saakslahti et al., 2004). 
Bone and Skeletal Health 
PA has also been positively associated with tibia circumference in preschoolers 
after an exercise intervention (Specker & Binkley, 2003), and the effect was present 
up to 12 months later (Binkley & Specker, 2004).  However the same studies did not 
identify an effect on bone mineral content (total, arm or leg) or bone area (total, arm 
or leg).      
Mental Health 
Studies that specifically explore the effects of PA on mental health in 
preschoolers could not be identified.  However, it is worth noting that there is 
evidence that PA improves mental health in adolescents, by reducing symptoms of 
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depression, stress and anxiety (Ortega, Ruiz, Castillo, & Sjöström, 2008).  Therefore, 
while no studies have been undertaken with preschoolers, the potential exists for PA 
to have an effect on mental health in preschoolers, and future research is needed to 
explore this potential effect.   
Cognitive development 
PA may influence preschoolers’ brain health and cognition (including 
conceptual knowledge, creative thinking, problem-solving skills, language and 
communication development; Becker, McClelland, Loprinzi, & Trost, 2014; 
DEEWR, 2009; Hillman et al., 2011).  There is also evidence to demonstrate the 
contribution of PA to the development of important self-regulation skills in the early 
years (Becker et al., 2014).  Through improved self-regulation, a child’s potential for 
learning is increased, leading to enhanced academic performance and overall 
effective functioning across the lifespan (Becker et al., 2014; Hillman et al., 2011). 
Social and emotional development 
PA may improve the psychosocial health of preschoolers by improving self-
confidence, self-esteem, energy levels, sleep quality and the ability to concentrate 
(DEEWR, 2009).  Gains in social competence and externalising behaviour (Lobo, 
2006) also support the development of friendships, peer interactions and self-
perceived motor confidence (Emck, Doreleijers, Beek, & Bosscher, 2009).   
Motor development 
Gross motor skills and fundamental movement patterns play a pivotal role in 
enabling competence through which children are able to explore, learn and interact 
with their environment and others (Okely et al., 2008).  They also provide children 
with the foundations for their growing independence, satisfaction in being able to do 
things for themselves, positive social interactions, active learning and successful 
transition to school (DEEWR, 2009; Emck et al., 2009; Timmons et al., 2012).  
Gross motor skills incorporate movement and coordination of large body 
parts, including the arms, legs and trunk (e.g. running, crawling, swimming, 
climbing, playing games; COA, 2015a; DEEWR, 2009; Woodward, 2002).  
Fundamental movement skills (e.g. catching, throwing, jumping, climbing and 
running) are essential building blocks for the acquisition of more advanced skills that 
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can be applied later in life, such as playing sport and participating in recreational 
activities and physical activities (Gallahue, Ozmun, & Goodway, 2012).  
PA has been found to improve gross motor development scores in pre-
schoolers.  For example, Kambas & Venetsanou (2004) found that motor 
development scores for children aged 4 to 6 years (N=28) who participated in a 
biweekly dance class for 20 weeks were significantly greater than those for a control 
group (N=38).  Jones et al. (2011) also ran a 20-week intervention for preschool 
children (N=52).  At follow up, children in the intervention group showed greater 
improvements in movement skill proficiency compared to the control group (N=48).  
2.2 PHYSICAL ACTIVITY GUIDELINES FOR PRESCHOOLERS  
Given that there is substantial evidence for the benefit of PA in the early 
years, parents, educators and other carers of children should be aware of, and 
encourage, age-appropriate levels of PA to optimise physical, psychosocial and 
cognitive health and development.  However, a significant challenge to the 
promotion of PA for children is that, worldwide, there are few countries that have 
developed specific PA guidelines for this age group.  Of the few countries that do, 
guidelines are not consistent. 
The Australian National Physical Activity Recommendations for Children 
aged 0 to 5 years recommends at least three hours of PA each day, spread throughout 
the day for children aged 3 to 5 years (DOHA, 2010).  These recommendations are 
consistent with Canadian (Tremblay et al., 2012) and English recommendations 
(Department of Health Physical Activity Health Improvement & Protection, 2011) 
but differ slightly from the USA recommendations.  In the USA, the Institute of 
Medicine recommends at least 15 minutes of PA each waking hour (given a 12 hour 
waking day) (Birch et al, 2011) which equates to 3 hours per day.  The Institute of 
Medicine also offers some specific recommendations for ECEC services. The USA 
guide specifies that ECEC educators should ensure that preschoolers are active for at 
least 25% of the time that they spend at the service.  Whereas, the USA’s National 
Association for Sport and Physical Education’s (NASPE) Active Start guidelines 
recommend a combination of daily unstructured activity (at least 60 minutes [up to 
several hours] and structured activity [at least 60 minutes]; NASPE, 2009).  
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It is difficult to report on the proportion of Australian children meeting the 
Australian recommendation since objectively measured data is limited.  Hinkley et 
al., (2010) found that Australian preschoolers (N=427) were active for 17% of 
waking time in the ECEC setting.  The 5-year-olds in this study were reported to 
have spent a significantly lower proportion of their time in LMVPA compared with 
younger children, so this should be considered when comparing LMVPA from other 
studies of 3- and 4-year-olds.  Okley et al., (2009) also evaluated PA of Australian 
preschool children (N=266) against the National Physical Activity Recommendations 
for Children aged 0 to 5 years, based on parental reports (validated with 
accelerometer measurements in 36 parent/child dyads).  This study reported that 
55.7% were physically active for at least 3 hours per day on weekdays.  However, 
the study did not differentiate between time spent in the ECEC setting and time away 
from this setting.  The 2011-12 National Nutrition and Physical Activity Survey 
(NNPAS) derived data on children’s PA, as reported by an adult in the child’s home 
(Australian Bureau of Statistics, 2013).  The NNPAS sampled approximately 9500 
private dwellings across Australia.  The report from this survey indicates that 84% of 
2- to 4-year-old Australians averaged 3 or more hours of physical activity per day.    
However, unique limitations and errors (e.g. recall bias) are associated with this 
method of reporting, resulting in a potential overestimation of PA (Ekelund, 
Tomkinson, & Armstrong, 2011).   
Notwithstanding differences in guidelines and the limitations of some of 
these studies, current evidence highlights the need for significant improvements in 
PA levels for Australian children aged 3 to 5 years.  ECEC provides an opportunity 
to reach a substantial number of preschoolers, and in doing so, may provide a 
significant opportunity to influence and support healthy PA behaviours through 
ECEC policies and educators’ practices (DEEWR, 2009).   
2.3 EARLY CHILDHOOD EDUCATION AND CARE:  THE AUSTRALIAN 
CONTEXT 
Approximately 61% of 3-year-old and 53% of 4-year-old Australian children 
attend approved ECEC services, as of December 2013 (COA, 2015b).  Within 
Queensland, children may attend a range of ECEC services.  The 2013 census report 
of approved services in Queensland indicates that, at the time of census, over 
200,000 children were enrolled in ECEC services (excluding services that cater for 
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school-aged children; COA, 2015b).  These services attended included long day care 
(73.5% of children), family day care (13.7% of children), kindergarten (12.2% of 
children) and limited hours care (0.6% of children).  The majority of services were 
located in major cities (58%).  Regional and remote areas accounted for 36% and 6% 
of services, respectively. 
 Policy 2.3.1
Australian governments have recognised the opportunity that the ECEC 
setting affords to promoting children's health, development, learning and wellbeing.  
The Council of Australian Governments, in particular, has acknowledged that 
ensuring the best possible start in life increases future human capital and workforce 
participation, and in 2009 agreed to a National Early Childhood Development 
Strategy - Investing in the Early Years (Council of Australian Governments, 2009).  
The intention of this strategy was to guide investment in future reforms to support 
young children and their families.  A critical component of this strategy was a 
commitment to Better Child Care and Early Childhood Education and a key 
outcome has been the development of the National Quality Framework for Early 
Education and Care (NQF) (COAG, 2009).  
The National Quality Framework (NQF) 
The National Quality Framework for Early Childhood Education and Care 
(NQF) (DET, 2015) came into effect on 1 January 2012, and is the result of 
collaborative agreement between the Australian, State and Territory governments to 
provide better educational and developmental outcomes for children using ECEC 
services.  The NQF is underpinned by legislation (the Education and Care Services 
National Law Act 2011 and Regulations 2011) and comprises a National Quality 
Standard (ACECQA, 2013b), a national early years curriculum Belonging, Being & 
Becoming - The Early Years Learning Framework for Australia (EYLF) (DEEWR, 
2009) and an Assessment and Ratings System that promotes continuous quality 
improvement (ACECQA, 2014).  
The National Quality Standard  
The National Quality Standard (ACECQA, 2013b) defines quality 
expectations for Australian ECEC services, and includes legislative minimum 
standards that must be met as well as aspirational quality standards that provide a 
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framework for continuous quality improvement. The National Quality Standard 
identifies seven quality areas (QA) that are recognised as determinants of quality 
practice and positive child outcomes in ECEC. These are: QA 1 - Educational 
program and practice 
QA 2 - Children’s health and safety 
QA 3 - Physical environment 
QA 4 – Staffing arrangements 
QA 5 – Relationships with children 
QA 6 – Collaborative partnerships with families and communities 
QA 7 - Leadership & service management. 
Each QA contains two or three standards, and each standard contains a 
number of elements (58 in total) that describe the outcomes that contribute to the 
standard being achieved. 
Within the context of this study, there are a number of features of the 
National Quality Standard that are particularly important and need to be noted. First, 
the National Quality Standard applies a performance-based approach to quality 
assurance and ECEC services can meet these quality standards in many different 
ways.  This is particularly the case for the aspirational standards. However, there 
may be less flexibility with respect to meeting some of the regulatory standards (e.g. 
fence heights, child safety and hygiene practices, minimum indoor and outdoor space 
requirements, staffing qualifications, and staff: child ratios).   
Second, the National Quality Standard incorporates both structural and 
process quality indicators.   Structural quality refers to the organisation or structure 
of the ECEC setting and includes educational program, children’s health and safety, 
physical environment, staffing arrangements, leadership and service management 
quality areas.  Process quality refers to the means by which the centre functions on a 
daily basis and includes educational practices, relationships with children, 
collaborative partnerships with families and communities quality areas (Ishimine, 
Thorpe, & Tayler, 2009). 
Third, all ECEC services receiving public funding (including access to parent 
fee subsidies) are required to participate in the National Quality Standard 
 Chapter 2: Literature Review 13 
Assessment and Ratings System, and receive a rating based on their performance in 
all of the QAs (ACECQA, 2014).  Of particular interest to this study is Standard 2.2.  
It requires that “healthy eating and physical activity are embedded in the program for 
children”.  Element 2.2.2 of the National Quality Standard specifically requires that 
“physical activity is promoted through planned and spontaneous experiences and is 
appropriate for each child”.  Through this element, the National Quality Standard 
aims to achieve a strong sense of health and wellbeing supported by an active 
lifestyle.  It is understood that this provides children with confidence, energy and 
optimism that contributes to their ability to concentrate, cooperate and learn 
(DEEWR, 2009).   The Guide to the National Quality Standard provides further 
insight into what is expected of ECEC services and educators in these services. 
Element 2.2.2 of the National Quality Standard states that:   
Assessors may observe: 
Educators and co-ordinators: 
• consistently implementing movement and physical activities as part of 
the program for all children 
• encouraging and providing appropriate support to children to participate 
in new or unfamiliar physical experiences 
• becoming involved in and enjoying children’s physical activity 
• encouraging each child’s level of participation in physical activities 
according to the child’s abilities and their level of comfort with the 
activities 
Children: 
• being encouraged and supported to use increasingly complex sensory 
motor skills and movement patterns that: 
- combine gross and fine motor movement and balance 
- increase their spatial awareness 
- use their problem-solving skills                       (ACECQA, 2013b) p.65. 
 
The latest data from the NQF Snapshot (as at 30 June, 2016) reports that 94% 
of centre-based services are either meeting or exceeding Standard 2.2; with only 6% 
working towards meeting this standard (ACECQA, 2016).  Of centre-based ECECs 
rated “working towards the National Quality Standard” overall (29%), 12% of these 
services are specifically working towards element 2.2.2.  This suggests, that very few 
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centres (approximately 3.5%) have been identified by the National Quality Standard 
assessment system as needing to improve their PA program.  Of all the elements 
requiring improvement, this element ranks 31st (out of 58 elements).   
The National Quality Standard also promotes the importance of the OLE, 
which is also of interest in this study.  Element 3.2.1 requires that “outdoor and 
indoor spaces are designed and organised to engage every child in quality 
experiences in both built and natural environments” (ACECQA, 2013b)(p.93).  The 
Guide further explains that the arrangement and provisions in the physical 
environment create the context for children’s learning and relationships within 
ECEC; with a flexible learning environment supporting the holistic way that children 
learn.  This is reinforced by the Education and Care Services National Regulation 
(2012), which requires that “the approved provider of a centre-based service must 
ensure that the outdoor spaces provided at the education and care service premises 
allow children to explore and experience the natural environment (reg. 113).   
The latest data from the NQF Snapshot (as at June, 2016) reports that 91% of 
centre-based services are either meeting or exceeding Standard 3.2; with only 9% 
working towards meeting this standard (ACECQA, 2016).  Of centres rated 
“working towards the National Quality Standard” overall (29%), 25% are working 
towards standard 3.2.1.  This indicates that approximately 7.5% of centres have been 
identified by the National Quality Standard assessment system as needing to improve 
their indoor and outdoor spaces.  Of all the elements requiring improvement, this 
element ranks 5th (out of 58 elements) in order of prevalence, and therefore should be 
identified as an element of high priority.   
Belonging, Being and Becoming - The Early Years Learning Framework 
There is a current focus on the need to maintain a holistic focus in ECEC, with 
equal attention given to the different areas of learning and development (e.g., 
cognitive, social and physical development and learning). This is often referred to as 
a balanced curriculum, and is now seen to link with successful transition to school 
(DEEWR, 2009).   
The EYLF provides the basis for Quality Area 1: Educational Programs and 
Practices in the National Quality Standard. It identifies principles and pedagogical 
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practices that support effective teaching and learning in the early years (DEEWR, 
2009).  The learning outcomes that are identified by the EYLF are:  
Outcome 1: Children have a strong sense of identity 
Outcome 2: Children are connected with and contribute to the world 
Outcome 3: Children have a strong sense of wellbeing 
Outcome 4: Children are confident and involved learners 
Outcome 5: Children are effective communicators 
 
Through continued professional development programs, educators may build 
their capacity to promote these desired learning outcomes. The LEAPS (Learning 
Eating Active Play Sleep) project (NAQ, 2015) is an example of such a program.  It 
is a government funded professional development program that specifically targets 
EYLF Learning Outcome 3: Children have a strong sense of wellbeing.  
 Practice 2.3.2
A continual improvement philosophy in ECEC underpins good practice 
across all of the QAs in the National Quality Standard and the five learning outcomes 
specified in the EYLF.  While PA may contribute to all of these outcomes, Outcome 
3 maintains a specific focus on the importance of educators planning to promote 
children's health, physical development and wellbeing.    
In practice, educators draw on the EYLF principles and practices to promote 
physical learning and development and to encourage children to take increasing 
responsibility for their own health and physical wellbeing (DEEWR, 2009).  They 
promote this learning, for example, when they: 
• Plan for and participate in a range of vibrant and flexible active play 
experiences with children during the day, including dance, drama, 
movement and games, 
• Draw on family and community experiences and expertise to include PA 
opportunities in familiar games,  
• Provide a wide range of resources that encourage children to use fine and 
gross motor skills, 
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• Engage children in experiences, conversations and routines that promote 
healthy PA behaviours, 
• Model and reinforce positive PA behaviours with children, and 
• Support children to make appropriate decisions regarding participation 
(DEEWR, 2009). 
 
The EYLF further indicates that outdoor play spaces in natural environments 
(e.g. trees, plants, vegetable gardens, mud, rocks and sand) are an example of a 
flexible environment that affords significant opportunities to support holistic learning 
and development by inviting open-ended interactions, exploration, risk-taking and 
spontaneity (DEEWR, 2009).  This is supported by the German founder of 
kindergarten, Froebel, who advocated the benefits of children interacting with nature 
and promoted play-based learning in a garden-like setting (Froebel, 1974).  
Given the policy and practice context of ECEC, there is a significant 
opportunity to influence and support healthy PA behaviours within ECEC settings.  
Exploring the influence of the OLE on the PA of preschoolers within this setting is 
an important prerequisite to more effectively promoting PA to preschoolers.    
2.4 A SOCIO-ECOLOGICAL PERSPECTIVE 
Socio-ecological models of human development and health promotion clearly 
and consistently acknowledge that health behaviours are influenced by multiple 
factors that interact with each other and are dynamic over time. These include 
individual, family and community factors, workplace factors and the political and 
socio-cultural context at that time (Bronfenbrenner, 1979; Bronfenbrenner, 2005; 
Gubbels, Van Kann, de Vries, Thijs, & Kremers, 2014; IOM, 2004b, 2009; Mehtälä, 
Sääkslahti, Inkinen, & Poskiparta, 2014).  Taking this into account, correlates of PA 
should not be viewed in isolation. They influence not only the PA behaviour of 
interest but also each other, and it is their combined influence that determines PA 
behaviours (Friedman & Wachs, 1999; Gubbels et al., 2014; Kremers, 2010; Spence 
& Lee, 2003).  
Applying this model to PA research in ECEC (see Figure 1) assists to identify 
opportunities to research PA by recognising the influence of child factors (e.g. age, 
gender, weight status), interpersonal factors (e.g. relationships in ECEC between the 
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child, peers, educators and families), organisational factors (e.g. ECEC policies and 
setting), community factors (e.g. collaboration with external services) and political 
factors (e.g. regulations and standards) (Bronfennbrenner, 1979; Bronfenbrenner, 
2005; McLeroy, Bibeau, Steckler, & Glanz, 1988; Mehtälä et al., 2014; Richard, 
Potvin, Kishchuk, Prlic, & Green, 1996).  A socio-ecological model provides the 
theoretical basis for this study, supporting the identification of influences on PA and 
development of evidence-based curricula and teaching practices that promote healthy 
PA behaviours in ECEC settings.   
 
 
Figure	1		
Socio-ecological	Model	of	Human	Development	and	Health	Promotion	
(Bronfennbrenner,	1979)	
national	&	local	regulations	&	laws	
standards	neighbourhood	
partnerships	with	organisations	
practices	&	policies	 norms	
home	educators	
peers	
ECEC	 family	age	gender	
weight	status	
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2.5 PHYSICAL ACTIVITY IN THE OUTDOOR LEARNING 
ENVIRONMENT 
The socio-ecological model implies that child level influences of PA in the 
OLE are central.  Furthermore, the influences of the OLE on PA traverse 
interpersonal, organisational, community and public policy environments.  This 
model has been applied to review the literature with the objective of exploring the 
child level, interpersonal level and organisational level influences on PA in centre-
based OLEs. The interactions between these levels have also been explored.  
 Child Level Influences  2.5.1
The socio-ecological model necessitates that individual factors be considered.  
Age, gender and weight status have received the most attention in the literature.   
Age 
Studies exploring the relationship between age and PA in preschoolers in the 
ECEC setting have reported mixed results.   This may be partly due to the use of 
various tools used to measure PA (described in detail in 2.6.1) and the PA variables 
explored.  Pate et al., (2008) measured PA via direct observation (using the OSRAC-
P instrument; Brown, Pfeiffer, McIver, Dowda et al., 2006) and found that 4- and 5-
year-olds spent more time in sedentary activity and less time in light PA (LPA) and 
moderate and vigorous (MVPA) than 3-year-olds;  Gubbels et al., (2012) also used 
this tool.  Their results indicated that 3-year-olds were more active than 2-year-olds. 
Bell et al., (2015) measured PA of 3- to 5-year-olds using pedometry.  Their results 
indicated that 4-year-olds had the highest step count.   Henderson et al., (2015) 
measured MVPA of 3- to 5-year-olds using accelerometry on one day (with an 
average of 3 hours wear time).  Results indicated that MVPA increased with 
increasing age. 
Although there is no consensus on how age influences PA in preschoolers in 
the ECEC setting, the results suggest that age is an important consideration that 
should be factored in to studies in this setting.  It is especially important to also 
consider how PA is measured and defined in a study.     
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Gender  
Males are, on average, more active than females in the ECEC setting.  This is 
in terms of step count (Cardon et al, 2008; Boldemann et al, 2006), MVPA 
(Henderson et al, 2011; Henderson et al, 2015; Pate et al, 2008; Pate et al, 2004) and 
VPA (Finn et al, 2002).  However, Bell et al., (2015) found no difference between 
males and females when measuring the number of steps taken during ECEC 
attendance.  A small number of studies suggest that the social environment may 
come into play with gender differences.  For example, girls often prefer to stay closer 
to their teacher, decreasing PA levels in 2-year-olds, but not 3-year-olds (Gubbels et 
al, 2010).  Cardon et al., (2008) also found that higher step count in females was 
associated with fewer supervising educators.   
Weight Status 
Studies that have explored the relationship between weight status and PA in 
preschoolers in the ECEC setting have produced mixed results.  Trost et al., (2003) 
found overweight males to be significantly less active (counts, MVPA, VPA) than 
non-overweight males.  No significant differences were observed in females.  Pate et 
al., (2004) also found BMI to be a significant predictor of VPA, but not MVPA for 
children aged 3 to 5 years (N=247). In a study of preschoolers (N=114) in family day 
care, Rice and Trost (2014) found that overweight 4- and 5-year-olds were 
significantly less active (MVPA and LMVPA) than non-overweight 4- and 5-year-
olds.  However this was not found for 2- and 3-year-olds.  In contrast, Henderson et 
al., (2015) measured MVPA of preschoolers aged 3- to 5-years (N=389) and found 
that overweight preschoolers were more active than non-overweight preschoolers.  
Whilst they acknowledged that this was an unexpected finding, they did not postulate 
as to what may have accounted for it.  Each of the prior described studies used 
accelerometers.  Boldemann et al., (2006) reported no significant association 
between step count/min and BMI for 197 children from 11 preschools.  Finn et al., 
(2002) measured activity levels over 48 hours using an Actiwatch activity monitor.  
BMI was not associated with activity counts recorded between 9am and 5pm or 
percentage of time spent in VPA.  
Such variation in results may reflect true population-based differences, but 
methodological differences are a more likely explanation, including minimum wear 
time criteria. For example, in the studies by both Trost et al., (2003) and Pate et al., 
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(2004) the children wore their accelerometers from 1 to 11 days.  A criterion for the 
analyses for the minimum number of wear days was set at 3 days (mean 6.6 days; 4.4 
hours per day).  The 2- to 5-year-olds (N=114) in the study by Rice and Trost (2014) 
wore the accelerometer for 5.5 hours/day with a minimum wear time criterion of 2 
days.  The children in the study by Henderson et al., (2015) wore an accelerometer 
for a single day, averaging 3.3 hours of wear.  An atypical activity day in the study 
by Henderson et al. could have accounted for different findings.   
The different cut points for MVPA and epoch length may also have 
contributed to differences in findings between the studies.  Henderson et al., (2015) 
used an MVPA cut point of 192 for a 5s epoch (Evenson et al., 2008).  Trost et al., 
(2003) used MVPA cut points of 615, 812 and 891 for 3-, 4- and 5-year-old children, 
respectively (Sirard, 2005) for a 15s epoch.  Rice and Trost (2014) used MVPA cut 
points of 585 counts/15s (van Cauwenberghe, Labarque, Trost, de Bourdeaudhuij, & 
Cardon, 2011).  The significance of these methodological differences are likely to 
influence results relating to physical activity in children and will be discussed in 
detail in Section 2.6.1 (Measurement of Physical Activity). 
The final possibility for the positive association between BMI z-score and PA 
in the study by Henderson et al., (2015) is that the body composition of the children 
in the different sample populations may have been different.  It may be theorised that 
the children with higher BMI z-scores in the study were relatively and habitually 
more active, which may have led to these children being more muscular and/or 
having a higher bone density.  Rice and Trost (2014) also hypothesised that excess 
adiposity may adversely affect an increase in PA after the age of 3.  No studies could 
be identified that compared both BMI and other measures of weight status (e.g. 
under water weighing, skinfolds, circumferences, DEXA, bio-impedance analysis) 
and their relationship with PA at different ages.  Future longitudinal studies should 
explore these hypotheses.   
Whilst the measurement of height and weight is relatively inexpensive and 
easy, and hence popular measures of weight status in this age group, it should be 
acknowledged that indices that use height and weight are not precise measures of 
adiposity, especially in young children (Goran, 1998).  As suggested by Hinkley et 
al., (2008) in their review of PA correlates in preschoolers, the association between 
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weight status and PA is inconclusive, and this may partly be due to the different 
measures used to determine weight status.  
Other Child Level Influences 
 Other child level influences that have been investigated include race, 
ethnicity, preterm birth history and socio-economic status.  Pate et al., (2008) 
explored the relationship between race, and ethnicity and LPA and MVPA for 3- to 
5-year-olds (N=493) across 24 preschools.  The results did not indicate any race or 
ethnicity differences in directly observed PA. Finn et al., (2002) explored the 
relationships between race and preterm birth history and VPA for 3- to 5-year-olds 
(N=214) attending 10 centres.  Preterm birth history was found to have an inverse 
relationship with VPA.  No association between race and VPA was identified.  
Studies have failed to find a significant association with PA and socio-economic 
status (Jackson et al., 2003; Kelly et al., 2006; Sallis et al., 1993). 
 Interpersonal Level Influences  2.5.2
A key factor influencing learning in ECEC is the relationship and interaction 
between child and educator.  Therefore, one may expect that educator 
encouragement of outdoor play may also influence PA.  However, there is some 
conjecture over how interactions between the educator and preschoolers may 
influence PA levels.  A positive and significant relationship between PA intensity 
and educator encouragement of PA was identified by Gubbels et al., (2010), 
Henderson et al., (2011) and Henderson et al., (2015).  However, in contrast to this, 
Brown et al., (2009) observed 476 children across 32 preschools and identified that 
VPA was more likely when children initiated outdoor activities.  Furthermore, in this 
study, children were more likely to be active when adults were not present or 
involved.   A study by Cosco et al., (2014) supported this finding.  Brown et al. 
identified an increase in MVPA when group size decreased, which has also been 
identified in other studies (Cardon, Van Cauwenberghe, Labarque, Haerens, & De 
Bourdeaudhuij, 2008; Gubbels et al., 2010; Nicaise, Kahan, & Sallis, 2011).  It is 
worth noting here that the EYLF Outcome 1 (Children have a strong sense of 
identity) also acknowledges the benefit of child-initiated active play.  Further, 
preschoolers’ emerging autonomy, inter-dependence, resilience and sense of agency 
are likely to reinforce child-initiated active play and vice versa (DEEWR, 2009).  
The findings from these studies have very important implications for PA policy, 
 22 Chapter 2: Literature Review 
which typically encourages the “active” involvement of educators, yet may fall short 
of detailing how this may be effectively translated to practice.  It may be that the 
subtle distinction between an educator providing the scaffolding that supports child-
initiated PA, deciding to initiate or lead PA and/or becoming involved in PA is a 
very important one that should not be underestimated.  The practical implications 
here are significant and warrant further investigation. 
Interviews with educators have suggested that an educator’s personal health 
and wellbeing knowledge and practices, beliefs regarding their role in children’s PA, 
and perceived parental support may influence preschoolers’ PA (Froehlich Chow & 
Humbert, 2014; Lanigan, 2014).   
Finn et al., (2002) investigated the relationships between VPA and parent BMI 
and parent education.  Father’s BMI had an inverse relationship with VPA. Pate et 
al., (2008) also explored the relationship between parent education and LPA and 
MVPA for 3- to 5-year-olds (N=493) across 24 preschools with no significant 
associations reported.  
Overall, too few studies have investigated the associations between 
preschoolers’ interpersonal influences and PA to be able to conclusively establish 
associations.  However, given the potential interpersonal influences (particularly 
afforded by parents and educators) on children’s opportunities to be active, further 
exploration of these variables is warranted.       
 Organisational Level Influences  2.5.3
Consideration needs to be given to the centre context and organisational 
influences on teaching practices and child outcomes. A number of studies have 
investigated the relationships between PA in preschoolers and spatial arrangements 
of the OLE and other physical characteristics of the OLE.   
Smith et al., (2016) investigated the spatial arrangements of the OLE (number 
of adjacent settings, centrality and distance from the entrance).  They studied 355 
behaviour settings in 30 centres.  Directly observed PA behaviours were rated using 
the Children’s Activity Rating Scale (CARS) observation system (Puhl et al., 1990).  
In total, 6083 behavioural displays were recorded.  Setting characteristics (dramatic 
play, gathering places, open spaces, planted areas, play equipment, sand play), 
presence of objects, surface classification (soft, medium, hard) and social 
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environment (child-child, teacher-child) were also recorded.  Results indicated that 
adjacency (which refers to the connectedness of a play setting - behaviour setting) 
and centrality (whether the setting is more central within the OLE) are important 
factors in increasing the degree of PA, and these do not vary by gender.  It is 
unknown whether these varied for age, as a measure of age was lacking.  Child-child 
interaction was found to foster higher PA (more for boys than girls) and custodial 
actions of educators was found to limit PA.	 	The content in the OLE (manipulable 
items such as wheeled toys and balls) was also found to facilitate higher levels of 
PA.  Future research using behaviour mapping will build on the interesting concepts 
of adjacency and centrality.	
Other physical characteristics of the OLE have also been studied, including 
fixed and portable equipment.  Hannon and Brown (2008) found that a greater degree 
of portable play equipment was associated with more time spent in LPA, MPA and 
VPA and less sedentary behaviour.  The presence of portable play equipment has 
also been associated with more time spent in MVPA, as measured by direct 
observation (Bower et al., 2008; Gubbels et al., 2010; Gubbels, Van Kann, & Jansen, 
2012).  Nicaise et al., (2011) found that more fixed play equipment was associated 
with less time spent in MVPA in 4- to 6-year-olds.  Children were also more likely to 
engage in MVPA when in open space, with a ball/object and with wheeled 
conveyance compared to fixed equipment.  Vanderloo et al., (2014) also identified an 
inverse association between fixed play equipment and MVPA.  However, in a study 
of 3- to 5-year-olds (N=89) across 10 ECEC’s, Sugiyama et al., (2012) found that 
each additional piece of fixed play equipment was associated with an increase of 2 
minutes of MVPA and a 4 minutes decrease in sedentary time (as measured by 
accelerometers).  However, this study developed a unique tool to measure the 
characteristics of the OLE, so comparison with other studies is difficult.  In contrast, 
Copeland et al., (2016) explored the relationship between MVPA of 388 
preschoolers (as measured with accelerometers) and 23 centre characteristics across 
30 centres.  No significant relationships were identified between a large outdoor 
playground, portable play equipment or fixed play equipment and MVPA. 	
Pathway formation (single loop and double loop) has also been associated 
with higher levels of PA (Buck et al., 2015; Cosco et al., 2014; Schweighardt, 2015).  
Cosco et al., (2014) also observed an increase in PA with an increase in the overall 
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physical environment domain score, the teacher/caregiver domain score, the presence 
of manufactured equipment, and play and learning settings with natural elements 
(e.g. sand play area, stepping stones, rolling/climbing mound, natural nooks, 
vegetable gardens, and animal habitats). 
Other studies have also suggested that a more “natural environment” has a 
positive relationship with PA.  Nicaise et al., (2011) used a modified version of the 
validated and reliable OSRAC-P instrument.  They modified the instrument by 
further categorising location of play (as playground, cement path, grass or sandbox).  
Inter-observer agreement was further tested by 15 inter-observer checks.  Agreement 
scores were 85% for PA level, 87% for PA type, 88% for play context, 81% for 
group composition, and 98% for location.  This study reported that 4- to 6-year-olds 
were 4.9 times more likely to engage in MVPA on a grassy field as opposed to a 
cement path area.  Boldemann et al., (2006) used pedometers to examine the 
relationship between the number of natural elements and steps in 4- to 6-year-olds 
(N=197) across 11 preschools.  The OLE was assessed with respect to qualities 
believed to trigger PA in preschoolers, albeit no reliability or validity justification 
was provided.  The natural elements included total outdoor area, overgrown surface 
(trees and shrubbery) and broken ground, and integration of play structures or other 
defined play areas with vegetation.  Step counts per minute were found to increase 
with an increase in the number of environments with trees, shrubbery and broken 
ground. Sugiyama et al., (2012) assessed the OLE according to number of fixed play 
equipment, the amount of shade (little, partly and mostly), vegetation (none, hedge, 
plants and trees), gradient (none, gentle and considerable), and surface material 
(concrete, grass, mulch, timber and synthetic).  They observed that 3- to 5-year-olds 
attending centres where the outdoor surface was mostly “natural” (e.g. grass or 
mulch) engaged in significantly less MVPA, as measured by accelerometers than 
centres that had mostly “built” surfaces.  No significant associations were reported 
between size of the OLE, vegetation, gradient and shade and MVPA.  Inter-observer 
reliability for these items was reported as 100% for fixed play equipment, 76% for 
shade, 88% for vegetation, 90% for gradient, and 100% for surface material.  
However, the validity of this novel assessment instrument was not specifically 
discussed, so the confidence in these results (as well as those by Boldemann et al., 
2006) is less than those from the Nicaise et al. and Cosco et al. studies. 
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Whilst the studies that examine the relationship between a natural OLE and 
PA in preschoolers generally support a positive association, the research is limited.  
There are only a small number of studies that have examined this relationship.  As 
such, this research is still in an exploratory phase, with all but one study (Cosco, 
Moore, & Smith, 2014) being cross-sectional.  Before causal relationships can be 
examined and established, it is of paramount importance that consistency is 
established for the identification of elements that describe a natural OLE and a valid 
instrument which reliably measures these elements.  To date, the Preschool Outdoor 
Environment Measurement Scale (POEMS; DeBord, Hestenes, Moore, Cosco, & 
McGinnis, 2014) used by Cosco, Moore & Smith, offers the most promise.  It has 
been validated and tested for reliability.  It also identifies many more natural 
elements than other tools, which allow for more exploratory depth.  
Policy-related influences on the PA of preschoolers have also been 
investigated in the ECEC setting.  Centre safety and supervision policies (based on 
interviews with educators) suggested that these policies may not be conducive with 
increased PA (Coleman & Dyment, 2013; Froehlich Chow & Humbert, 2014; 
Lanigan, 2014).  Copeland et al (2015) found that educator training and weather and 
clothing policies were not significantly related to MVPA.  However, Bower et al., 
(2008) found that MVPA was positively related to educator training.  Dowda et al., 
(2009) found no such relationship.     
The association between active opportunities and PA has also been explored. 
Copeland et al., (2015) found that occasions for outdoor play was positively related 
to MVPA.  Active opportunities (occasions for active play, occasions for outdoor 
play, minutes of active opportunities) were also identified as supportive of PA 
behaviours as measured by both accelerometers and direct observation (Bower et al., 
2008; Gubbels et al., 2010; Gubbels et al., 2012; Hannon & Brown, 2008; Henderson 
et al., 2011).  In contrast to the findings of Copeland et al., sedentary opportunities 
and staff behaviours were found to have an inverse association with MVPA 
(Vanderloo et al., 2014).  Again, in contrast to the findings of Copeland et al., 
(2015), a positive relationship between training and education for children, educators 
and/or parents and PA has been suggested (Bower et al., 2008; N. Cosco et al., 
2014).  
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Interestingly, the type of ECEC setting and its association with PA has recently 
been explored.  Vanderloo et al., (2015) explored the relationships between PA and 
the OLE for Canadian centre-based ECEC, home-based ECEC and full day 
kindergartens (which require attendance from 9am to 3pm, from Monday to Friday).  
Results indicated that preschoolers in kindergarten accumulated significantly more 
MVPA than both centre-based and home-based ECEC settings. They also 
accumulated significantly more LMVPA than preschoolers in centre-based settings. 
Within the kindergarten, significant and positive relationships were observed 
between MVPA and LMVPA and active opportunities, whereas negative 
relationships were observed for sedentary opportunities, sedentary environment and 
fixed play environment.  Suggested reasons for this was that preschoolers attending 
kindergarten did not sleep or have designated “quiet periods”, which afforded more 
time for MVPA, and that the kindergarten curriculum also specifically targets “health 
and physical activity”.  Only sedentary environment was related to MVPA and 
LMVPA in the centre-based setting.  It may be hypothesised then, that specific 
characteristics that differ between the types of settings (e.g. policy, program and 
educator training) may influence PA in preschoolers.   This research is novel and 
explores relationships that have not been explored within the Australian context.  
Whilst stand-alone kindergartens do not require full-time attendance in Australia, 
similarities can be drawn between teacher training and curriculum requirements of 
kindergartens in Australia and in Canada.  At first glance, Canadian “centre-based” 
settings seem synonymous with Australian “long day care” settings.  Future research 
that explores these relationships within the Australian context would be both novel 
and pertinent.   
The conflicting findings presented here and the limited number of studies that 
have explored the complex and multi-dimensional influences of the OLE on PA 
behaviours of preschoolers necessitates further research.  The inconsistency in the 
methodologies used to measure PA and the OLE may, in part, account for conflicting 
findings.  
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2.6 APPROACHES TO MEASURING PHYSICAL ACTIVITY AND THE 
OUTDOOR LEARNING ENVIRONMENT 
Previous studies have adopted various methodologies to measure PA and the 
quality of the OLE.  This section reviews the methodologies and tools that have been 
used to measure PA and the OLE, with the objective of selecting and applying the 
most appropriate approaches to measuring PA and the OLE to this study.  
 Measurement of physical activity 2.6.1
The physical activity of children in this age group is often sporadic and intermittent.  
This, as well as other characteristics of this age group, presents unique challenges to 
researchers, including selecting reliable, valid and practical tools (Oliver, Schofield, 
& Kolt, 2007; Pate, O'Neill, & Mitchell, 2010; Reilly et al., 2008; Trost, 2007).  The 
instruments most commonly used to measure PA in this age group include direct 
observation systems, accelerometers, pedometers and proxy reports.  Less common 
approaches to measuring PA include doubly labeled water and heart rate monitoring.  
Each of these methods has strengths and challenges, which have been summarised in 
Table 1 (from Trost, 2007).    
Direct Observation 
Relative to other methods, the main advantage of direct observation is that 
observers can not only quantify PA, but can also concurrently record quality-related 
PA factors (e.g. the design and physical attributes of the surrounding environment, 
environmental conditions, presence of and interactions with people and objects; 
Trost, 2007). There is also strong evidence (from concurrent validity using 
accelerometry, heart rate monitoring and indirect calorimetry) that direct observation 
is a valid and reliable tool for measuring PA in children (McKenzie, 2002).  
The main limitation of direct observation methods is that they can have relatively 
high researcher burden (including the time required to train observers, the length and 
number of observations and the extensive data-coding requirements; De Vries et al., 
2009; Pate et al., 2010; Trost, 2007).  As such, direct observation methods are also 
comparatively expensive.  Children may also react to observers, which may induce 
changes to their PA behaviours.  However, repeated measures generally encourage 
familiarity and minimise reactivity (McKenzie, 2002; Trost, 2007). 
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Table	1	
Key	Attributes	for	Current	Methods	to	Measure	Physical	Activity	in	Children	
 
Method Valid  Affordable Objective Ease of administration Compliance 
Measure patterns, 
modes and 
dimensions of PA 
Non-
reactive* 
Feasible in  
large 
studies 
Observation ✓✓✓ x ✓✓ ✓ ✓✓✓ ✓✓ ✓ ✓ 
Accelerometry ✓✓ ✓ ✓✓✓ ✓✓ ✓✓ ✓✓ ✓✓✓ ✓✓ 
Pedometry ✓✓ ✓✓✓ ✓✓✓ ✓✓ ✓✓ x ✓ ✓✓✓ 
Proxy report ✓ ✓✓✓ x ✓✓✓ ✓ ✓✓ ✓✓✓ ✓✓✓ 
HR monitor ✓✓ ✓✓ ✓✓✓ ✓ ✓ ✓✓ ✓ ✓ 
Doubly labeled water ✓✓✓ x ✓✓✓ ✓✓ ✓✓ x ✓✓ x 
x Poor or inappropriate;   ✓Acceptable;   ✓✓Good;   ✓✓✓Excellent 
* Does not induce changes in physical activity behaviour as a result of the measurement process.  
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The most widely used direct observation tool within the ECEC setting in recent 
years is the OSRAC-P (Brown, Pfeiffer, McIver, Dowda, & et al., 2006).  This tool 
enables contextual and behavioural information within the preschool setting to be 
collected; with the child being the focus point to whom the information is assigned.  
It typically uses a 5 second observe and 25 second record momentary time-sampling 
procedure.  The measurement of PA level incorporates the CARS (Puhl, Greaves, 
Hoyt, & Baranowski, 1990) which is a previously validated observation system.  
OSRAC-P also collects information on the type of activity (e.g. running, walking, 
crawling, climbing), physical location (outside, indoors, transition), learning context 
(e.g. group time, snack, playing with fixed equipment), social grouping (e.g. solitary, 
one-on-one with adult, one-on-one with peer), and prompts for activity (e.g. teacher 
prompts to increase physical activity).  Inter-observer agreement was assessed across 
3 preschools with agreement across each of the major variables ranging from 89% to 
100% (Brown, Pfeiffer, McIver, Dowda, & et al., 2006). 
Other direct observation systems have been used, but these have not been as 
popular as the OSRAC-P system, since its inception.  These include the Behaviors of 
Eating and Activity for Children’s Health Evaluation System (BEACHES; McKenzie 
et al., 1991) and the System for Observing Play and Leisure Activity in Youth 
(SOPLAY; McKenzie, Marshall, Sallis, & Conway, 2000) which incorporates the 
previously validated System for Observing Fitness Instruction Times (SOFIT). 
Accelerometers 
The use of accelerometers for monitoring PA in preschoolers in a field setting has 
been validated and is widely used (Brown, Pfeiffer, McIver, Dowda, Almeida, et al., 
2006; Byun, Liu, & Pate, 2013; Cliff, Reilly, & Okely, 2009; Oliver et al., 2007; 
Pate, Almeida, McIver, Pfeiffer, & Dowda, 2006; Pate et al., 2010; Trost, 2007; 
Trost et al., 2003; Van Cauwenberghe, Gubbels, De Bourdeaudhuij, & Cardon, 
2011); there are many reasons for this popularity.  It allows continuous measurement 
of PA (including frequency, intensity and duration) over a prolonged period and for a 
large number of children.  It is objective, avoiding biases that can be associated with 
proxy reports.  It has a relatively low researcher and participant burden, as opposed 
to direct observation methods (Cliff et al., 2009; Oliver et al., 2007; Pate et al., 2010; 
Reilly et al., 2008; Trost, 2007).  
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 However, accelerometry is not without limitations.  Unlike direct observation 
methods, it does not provide information on the type of PA and the context in which 
it occurred.  It is limited in its ability to measure non-weight-bearing activities.  It 
also requires the cooperation of the child (and educators) in the ECEC setting to 
ensure that it is worn, and worn correctly.  Finally, the cost of accelerometers may be 
a limitation (Cliff et al., 2009; Oliver et al., 2007; Pate et al., 2010; Reilly et al., 
2008; Trost, 2007).  
 When interpreting research that has used accelerometers to measure PA in 
preschoolers, it is of paramount importance to also understand intensity cut points.  
Accelerometer output must be calibrated against criterion measures to produce 
calibration equations.  These equations are then used to develop cut points for PA 
intensities.  Janssen et al., (2013) measured energy expenditure in children aged 4 to 
6 years (N=40), and compared the classification errors of cut points from 6 authors.  
They illustrated that cut points vary widely across different PA intensities.                           
    Appendix A details the cut points used.  This is seen as a limitation for 
studies that use accelerometers, and remains a future research priority. Because 
young children tend to be active in sporadic bursts of energy, short (e.g. 15-s) time 
sampling intervals (epochs) are recommended for studies of preschool children.  
However, there is still conjecture over the most accurate epoch length and cut points 
to use in assessing preschoolers’ PA.  Vale, Santos, Silva, Soares-Miranda, & Mota 
(2009) analysed the differences in PA using 5-s and 60-s epochs.  They reported that 
the time spent in MVPA when a 5-s epoch was used was significantly higher than 
when a 60-s epoch was used (p < .001).  
Since the accuracy of accelerometer equation estimates of energy expenditure 
across physical activity intensities has been questioned (Janssen et al., 2013), 
exploring innovative data processing methodologies have gained popularity. 
Innovative data processing methodologies, including machine learning approaches, 
may potentially improve the accuracy of PA measurements.  Machine learning is an 
approach whereby computers recognise complex patterns and make intelligent 
decisions based on algorithms that allow them to “learn” from data.  Deep Learning 
Ensemble Network is an example of Ensemble machine learning, and has been found 
to accurately predict activity type from accelerometer data in this age group 
(Hagenbuchner, Cliff, Trost, Tuc, & Peoples, 2015). 
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Pedometers 
Pedometers are similar to accelerometers, in that they are typically worn on the 
hip and measure movement in the vertical plane. However, unlike accelerometers, 
pedometers do not require specialist software to initialise and download data - step 
counts are read directly from the instrument.  They are also more cost-effective than 
accelerometers (Pate et al., 2010; Trost, 2007).   
Burden on the child is relatively low and burden on the researcher/educator is 
dependent on how step counts are collected (Pate et al., 2010).  However, pedometers 
are limited in that they do not provide information on PA intensity, frequency or 
duration.  They are also limited, like accelerometers, in that they do not provide 
information on the type or context of PA. (Cardon & De Bourdeaudhuij, 2007; 
Oliver et al., 2007; Pate et al., 2010; Trost, 2007).  Pedometer step counts are also 
strongly correlated with MVPA, as measured by accelerometry (Cardon & De 
Bourdeaudhuij, 2007) and CARS (Oliver et al., 2007).   
Proxy Reports 
Proxy reports (e.g. a survey or diary by parents/guardians) enable historical 
records of PA type and the context in which PA has taken place.  They also are 
relatively easy to administer and cost-effective.  This is particularly appealing to 
epidemiological research and surveillance studies, which generally involve large 
sample sizes, for which objective techniques are often impractical and not cost-
effective (e.g. the National Nutrition and Physical Activity Survey (ABS, 2013); 
Hinkley, Salmon, Okely, Hesketh, & Crawford, 2012; Pate et al., 2010; Reilly et al., 
2008; Sallis & Saelens, 2000; Trost, 2007).  
However, proxy reports are subject to substantial recall bias.  Hinkley et al. 
(2012) investigated the association between PA measured by accelerometer and a 
parent/guardian report in Australian preschoolers (N=1004).  Results indicated that 
parent-reported time spent outside on week days was not associated with any of the 
PA outcomes measured by accelerometer, whereas time spent outside on weekends 
was associated with weekend PA.  Time spent outside is commonly associated with 
PA in preschoolers (Hinkley, Crawford, Salmon, Okely, & Hesketh, 2008).  This 
suggests that parent/guardian reports of time spent outside on week days are not the 
most valid and reliable option for reporting PA of preschoolers on week days, when 
children may be cared for by others (e.g. in the ECEC setting). 
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Heart rate monitors 
Heart rate monitoring remains a relatively cost-effective option for measuring PA 
in preschoolers.  It assumes a linear relationship between heart rate and oxygen uptake 
during steady state PA.  However, this relationship becomes nonlinear at higher 
intensities of PA.   Heart rate is also influenced by other factors, such as age, 
cardiorespiratory fitness, body size, proportion of muscle mass used and emotional 
stimuli (Pate et al., 2010; Trost, 2007).  Burden on the child would be expected to be 
higher than other methods, such as accelerometry and pedometry, if straps need to be 
worn around the chest. 
Few studies have examined the validity of heart rate monitoring in children.  
No studies could be identified that examine validity specifically for preschoolers.  
One particular study however, suggests more than 4 days of measurement are needed 
to attain reliability of 0.80 (Durant et al., 1992). 
Doubly labeled water  
The doubly labeled water method is a non-invasive option to estimate energy 
expenditure, when combined with a measure of resting energy expenditure (Goran, 1994; 
Trost, 2007).  The difference between the rate of loss of two labeled isotopes of water in 
the body, is a function of the rate of carbon dioxide production (since only one isotope is 
lost via carbon dioxide production).  The rate of carbon dioxide production by the body 
reflects the rate of energy production over time (Goran, 1994).   
A major limitation associated with this method is excessive cost.  It is also 
limited in that it does not provide information on PA frequency, intensity, type, duration 
or context (Trost, 2007).  This method has been validated with indirect calorimetry, with 
accuracy falling within 5-10% (Goran, 1994). 
 Tools that measure the outdoor learning environment 2.6.2
Research to develop valid and reliable instruments to measure the quality of 
the OLE in ECEC settings is in its infancy.  Some tools are available that measure 
policies and practices in ECEC settings (e.g. Environment and Policy Assessment 
and Observation (EPAO; Ward et al., 2008), but only one instrument has been 
identified that measures the quality of the OLE, the Preschool Outdoor Environment 
Measurement Scale (POEMS; Cosco et al., 2014). 
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The Preschool Outdoor Environment Measurement Scale (POEMS) 
POEMS was created to evaluate the quality of the OLE in the ECEC setting.  
The evaluator completes the scale while concurrently observing the OLE.  Some 
items of the scale (e.g. items that relate to the educator’s intent behind their 
interactions with children) may require the observer to ask the educator questions if 
the item could not be completed based on the observation.  The educator who was 
observed is asked questions of clarification after the observations are completed.   
Observations are quantified by the researcher responding to 56 quality-related 
questions, each of which is assigned a score of 1 (“yes”) or 0 (“no”).  The questions 
are divided into five domains: Physical environment (13 questions), Interactions (13 
questions), Play and Learning Settings (13 questions), Program (9 questions), and 
Teacher/Caregiver role (8 questions).  The maximum possible POEMS total score is 
56, which indicates an environment most supportive of PA.   
POEMS has established evidence of validity and reliability.  Content validity 
was evaluated through a process of expert review.  Twenty-two experts representing 
various fields of ECEC expertise and across a number of jurisdictions across the 
United States were consulted (DeBord et al., 2014).  Inter-observer reliability 
measured across 41 ECEC services in North Carolina was 92% (range 86%-95%; 
DeBord et al., 2014).  Internal consistency of the whole scale was high (Cronbach’s 
alpha = 0.87).  However internal consistency for the domains ranged from poor 
(Cronbach alpha = 0.5) for the Program domain to acceptable (Chronbach’s alpha = 
0.78) for the Interactions domain (DeBord et al., 2014).   
Whilst this scoring system allows one to discern low and high quality OLE’s, 
it does not enable the user to distinguish between a centre that performs 
exceptionally on a particular question and one that only just meets the criteria 
required to score a “yes”.  Some items require the user to “tick” certain criteria, with 
a minimum number of ticks required to score a “yes”, so researchers may find it 
more meaningful to explore the quality of the OLE by summing the ticks and using 
this as an indicator of quality.  This use of POEMS in this way would be a novel 
approach to exploring the quality of the OLE.  This instrument is also limited in that 
some questions are purely of a regulatory nature (e.g. question five in the physical 
environment domain requires that the outdoor area is enclosed by a fence that is at 
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least 4ft high – a requirement in North Carolina).  Therefore, some adaptations may 
be required if the tool is to be used in jurisdictions outside the United States.    
The Environment and Policy Assessment and Observation (EPAO)  
EPAO was created to assess the obesogenic environment of ECEC settings 
(Ward et al., 2008).  It consists of a one day direct observation activity and a 
document review activity.  However, whilst some questions do relate to the OLE, the 
OLE is not its specific focus.  In saying that, many studies have used this instrument 
to explore the relationship between the OLE and PA in preschoolers, and some of the 
conclusions made by these studies are applicable to the OLE.  For this reason, an 
explanation of this instrument is important.   
The observation portion of the EPAO contains 102 assessment items (related to 
both nutrition and PA) that were based on an extensive review of the nutrition and 
physical activity literature, recommendations and standards from credible 
organisations, and expert input from the measurement, nutrition, physical activity 
and ECEC fields.  The PA-specific observation items include: child behaviours: 6 
questions related to active play (e.g. indoor/outdoor opportunities) and 7 questions 
related to sedentary activities; staff behaviours: 7 questions; centre environment: 7 
questions (e.g. fixed and portable equipment and outdoor space); policies: 1 question; 
training and curriculum: 3 questions.  
The instrument was initially tested for inter-observer reliability by 17 
observer pairs at nine centres.  Agreement among the observer pairs was strong for 
nearly 80% (76/99) of items.  Agreement for the document review was strong for 
65% (50/ 77) of items.  The literature does not detail the intra-class correlation (ICC) 
for every item, so it is not possible to review the PA-specific items individually.  For 
both the observation and document review components combined, 24 items had 
inter-observer agreements that could be considered poor (<60%).  The lowest 
agreement for PA items was for physical activity policy and fixed play equipment 
(ICC<0.20); sedentary opportunities and sedentary environment having the greatest 
agreement (ICC >0.80).  It is speculated that the challenge associated with assessing 
behaviour patterns on only one day could attribute to low inter-observer reliability on 
these items, as many were related to judging staff behaviours.  The authors suggest 
that multiple observation days may be necessary (Ward, 2008).  
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A strength of EPAO is its simplicity.  An individual does not need to have 
expertise in PA or ECEC to use it.  It is worth noting that the EPAO has been 
recently further modified to facilitate its use by ECEC staff using a self-report format 
(EPAO-SR).  In simplifying the instrument, reliability and validity evidence is 
further lowered (Ward, Mazzucca, McWilliams, & Hales, 2015).  It is important to 
consider this when interpreting the results of studies that have used EPAO or EPAO-
SR to explore the relationship between the quality of the centre (especially regarding 
the number of fixed play equipment) and PA.   
In summary, EPAO is not solely focused on the measurement of the quality of 
the OLE, nor is it solely focused on PA-related characteristics of the centre.  
Therefore, in its current form, it is not a viable option for research that is specifically 
interested in the relationship between the quality of the OLE and PA in preschoolers.  
However, in saying that, it was not designed for this specific purpose.  
Behavioural mapping 
Behavioural mapping has been used to study environmental influences on PA 
in preschoolers.  Whilst it is not an instrument for specifically measuring the quality 
of the OLE, it is an approach that has been used for linking the PA of preschoolers 
and outdoor design (Cosco, Moore, & Islam, 2010) on the basis of built environment 
theories of behaviour setting (Barker, 1976) and affordance (Gibson & Pick, 2000).  
This approach, used by Cosco et al. involves mapping the location of a child (e.g. 
using a Geographic Information System (GIS)) in conjunction with mapping 
“behavioural classes”.  These included the number of settings, physical activity type, 
presence of wheeled toys, natural loose elements, natural fixed elements, social 
interactions, types of play behaviours, fixed equipment/structures, number of toys, 
and types of educator intervention. 
Smith et al (2016) evaluated the inter-observer reliability of this behaviour 
mapping approach across a number of behaviour settings in 15 centres.  Agreement, 
as measured by Kappa statistics (Landis & Koch, 1977), was substantial (Kappa = 
0.61-0.80) for PA in settings with open areas (0.71) and pathways (0.70) and almost 
perfect (Kappa = 0.81-1.00) for PA in settings with composite structures (0.85) and 
trees (0.87).  
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The benefit of this approach is that it is an objective observational method 
that is unobtrusive.  When used concurrently with a measure of PA, it provides very 
detailed information about the context in which PA occurs.  The main limitations are 
that it is labour-intensive and only differentiates between the categories of settings in 
which PA occurs; not the quality of those settings.      
2.7 SUMMARY AND IMPLICATIONS 
This review of literature has revealed that establishing positive PA behaviours 
in preschoolers is important for their learning, health and development.   The ECEC 
setting is a suitable environment to promote healthy PA behaviours due to the 
increasing participation of Australian children and contemporary ECEC policy and 
practice affordances.  To do this effectively, it is important to first explore the 
relationship between PA and the child level factors identified in the socio-ecological 
model (age, gender and weight status) in ECEC settings.  The review of literature 
confirmed that these child-level influences should be considered when exploring the 
relationship between PA and the OLE.  The review also revealed that the physical 
environment, interactions (with other children and educators), and play and learning 
settings may also influence this relationship.  The instruments that measure PA and 
the OLE were also reviewed, each with their strengths and limitations.   
A number of gaps in knowledge have been identified in the literature.  Some 
of the gaps reflect methodological issues surrounding measures of PA, the OLE, and 
potential confounders.  The objective of this study is not to analyse methodological 
discrepancies, but to apply the most appropriate methodologies and tools based on 
currently available research to address the key gap in knowledge.  No single cross-
sectional study has explored the quality of the OLE and PA in preschoolers using 
validated and reliable instruments, and taking potential child-level confounders into 
consideration.   This study will use accelerometers to measure PA and POEMS to 
measure the OLE.  The interest in the natural OLE, in particular, has gained recent 
attention in research.  There is also a gap with regards to our understanding of how 
natural elements of the OLE influence PA in preschoolers.  Only a small number of 
studies explore natural elements of the OLE, with only one study (Cosco et al, 2014) 
looking at the natural elements within the OLE context.  This single study observed 
centres within the United States, using a direct observation system (that incorporated 
POEMS and the CARS scale) before and after an outdoor renovation. 
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Therefore, to date, the relationship between the quality of the OLE and PA in 
preschoolers remains poorly understood; certainly within centre-based ECEC within 
an Australian context.  This exploratory research is an important pre-requisite to 
determining the causal effects of the OLE on PA in preschoolers in ECECs.   This 
research is required to better equip Australian ECEC educators to develop and deliver 
a quality outdoor curriculum that promotes positive PA behaviours and learning in 
preschoolers.  This research then, asks the following key question:  
What is the relationship between the quality of the outdoor 
learning environment and physical activity in preschoolers at 
centre-based early childhood education and care? 
Exploring this relationship will make an important and timely contribution to 
evidence-based practice in ECEC.  The outcomes of this research will:   
• Contribute to a better understanding of the relationship between the OLE in 
ECEC and PA.  This will better position educators to explore innovative 
programs that engage children and encourages them to explore and interact 
with outdoor environments. 
• Contribute to a growing body of information to support collaborative 
partnerships between educators and families, and to inform ECEC policy. 
• Contribute directly to the LEAPS (Learning Eating Active Play Sleep) project 
(NAQ, 2015). 
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Chapter 3: Study Design and Methodology 
Chapter 3 describes the study design and methodology adopted by this research 
to answer the research questions.  Section 3.1 discusses the cross-sectional study 
design.  Section 3.2 describes the setting.  The timeline is outlined in Section 3.3.  
Child participation, educator participation and centre director participation are 
detailed in Section 3.4.  Section 3.5 details the instruments and measures. Statistical 
analysis and attention to ethics are outlined in Sections 3.6 and 3.7 respectively.  
Throughout this chapter, reference is made to the principal researcher.  The author of 
this thesis, Angela de Weger, is the principal researcher. 
 
3.1 STUDY DESIGN 
The study design is in the form of a cross-sectional study.  The advantages of 
cross-sectional design is that it is relatively inexpensive, it takes up little time to 
conduct, it can estimate the prevalence of an outcome, several predictor and outcome 
variables can be assessed concurrently, and it can be used for the generation of 
hypotheses for future experimental studies if the research reveals an association. The 
disadvantages of a cross-sectional design are that results may differ if it is repeated at 
another time and that it can only examine association; not causality (Hackshaw, 
2015).  
3.2 SETTING  
The study took place in South East Queensland, Australia.  A list of contacts 
for all centre-based ECEC services (i.e., long day care centres and kindergartens) 
within a 50km radius of Brisbane was obtained from the www.mychild.gov.au 
website which is freely available to the public.  875 ECEC services were identified.    
Expressions of interest in participating in the study were sought in writing from the 
centre’s approved provider (via the director).  The invitation email letter is attached 
(Appendix B).  
Thirty-one centres (3.5%) expressed an interest in participating in the 
research.  To promote heterogeneity of the sample, centres were sorted according to 
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centre type (long day care (LDC) or stand-alone (SA) kindergarten) and overall 
ACECQA quality rating (“exceeding standards”, “meeting standards”, or “working 
towards standards”).  This information is made freely available from Queensland 
Department of Education and Training – Early Childhood Education and Care 
Division, via the www.mychild.gov.au website.  Seven centres that had not yet been 
rated were excluded.  Due to the timeline of the research, it was decided that 12 
centres would be an appropriate centre sample size.  As centre directors returned 
their consent forms, the centres were sorted by their centre type and ACECQA rating 
until a roughly even distribution of 12 centres was obtained.  The final sample 
included five centres with an “excellent” rating (3 LDC and 2 SA), 3 centres with a 
“meeting” rating (1 LDC and 2 SA) and 4 centres (2 LDC and 2 SA) with a “working 
towards” rating.  
Once centres confirmed their participation, the principal researcher then 
worked with the centre, in collaboration with the director, to seek educator and 
parent/guardian informed consent for individual children to participate.   
3.3 TIMELINE 
Each centre was visited on two occasions prior to data collection.  The 
objective of the first visit was to explain the study, to answer any questions, to obtain 
director consent, and to leave educator and parent/guardian information sheets and 
consent forms.  The objective of the second visit was to collect educator and 
parent/guardian consent forms.   
POEMS and accelerometer data was collected from one centre each week over 
12 consecutive weeks between March and June, 2016.    
3.4 PARTICIPANTS 
The study participants were preschool children, aged 3 to 5 years attending a 
centre-based ECEC service, their educators and each centre director.   
 Child Participation 3.4.1
Through the centre director, the parents/guardians of all 3- to 5-year-old 
children who attended the centre were provided with a hard copy of the research 
information sheet and consent form (Appendix C).  They were asked to return the 
signed consent form to the centre director.  Children or their parents/guardians were 
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free to withdraw consent and terminate their participation at any time during the 
testing procedures.  Three hundred and fifty eight children were eligible to 
participate.  Consent forms were received for 303 children, of which 274 children 
participated (90% participation rate).  Centre participation rate ranged from 69% to 
100% and is reported in Table 3.  The reasons children did not participate was 
because they either did not attend the ECEC during the week that data was collected 
or they did not want to wear the accelerometer. 
 Educator Participation 3.4.2
Through the centre director, the principal researcher provided educators with a 
hard copy of the information sheet and consent form (Appendix C).  They were 
asked to return their signed consent forms to the principal researcher, via the centre 
director.  The main role of educators was to inform the principal researcher where 
clarification of POEMS observations was required.  Questions were asked at a time 
that was least disruptive to the program.  Educators were also asked to assist with the 
fitting and removal of accelerometers, if required. 
 Centre Director Participation 3.4.3
The director was provided with a hard copy of the information sheet and 
consent form (Appendix C).  They were asked to return their signed consent form to 
the principal researcher.  The main role of the director was to be the gatekeeper for 
communication between the principal researcher and parents/guardians and 
educators. Once consent was obtained from a parent/guardian, the director was 
requested to provide date of birth and gender information of participating children.    
3.5 INSTRUMENTS AND MEASURES 
 The Preschool Outdoor Environment Measurement Scale (POEMS)  3.5.1
The POEMS instrument (Appendix D) was created to evaluate the quality of 
the OLE in the ECEC setting (DeBord et al., 2014).  In the absence of an instrument 
that is specific to the Australian ECEC context, this instrument was selected as the 
most ideal option for this study.  A minor modification was made to Question 5 of 
the physical environment domain (which relates to fence height) to reflect 
Queensland regulatory requirements.  This question in POEMS is regulatory and 
applicable in the United States, where the scale was designed.   
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The POEMS instrument has established evidence of validity and reliability 
based on consultation and review by 22 experts, and observations across 41 ECEC 
settings in North Carolina.  An “almost perfect” (Landis & Koch, 1977) inter-
observer reliability (kappa = 0.92) has been reported (DeBord et al., 2014). In 
POEMS, observations were quantified by asking 56 quality-related questions, each 
of which were assigned a score of 1 (“yes”) or 0 (“no”).  Individual POEMS items 
were selected for further analysis.  A description of these items is provided in Table	2.  
These items were selected because they relate specifically to the natural outdoor 
environment and the implementation of the program that supports math, science, art, 
drama and language learning in the outdoor environment.  This was of particular 
interest to this study, given the ECEC sector’s focused interest in the natural OLE 
and since gaps in the literature had been realised.   
The POEMS was completed by conducting observations at each centre for at 
least 3 hours per day over 2 days using a hard copy of the instrument to record the 
findings.  Some items (e.g. items that related to the educator’s intent behind their 
interactions with children) could not be completed based on the observations alone.  
For these items, the educator was questioned after the observations were completed.   
The POEMS questions are grouped into five domains: Physical environment 
(13 questions), Interactions (13 questions), Play and Learning Settings (13 
questions), Program (9 questions), and Teacher/Caregiver role (8 questions).  Total 
scores for each of the domains were calculated by summing the item scores.  In 
addition, scores for items of specific interest (Table 2) were calculated by summing 
the number of elements observed.  This is a novel use of the POEMS instrument.   
Using the instrument in this way enabled further exploration of the relationship 
between PA and the items of interest. 
 
 
 
 
 
 
 42 Chapter 3: Study Design and Methodology 
Table	2		
POEMS	Domain	Items	for	which	the	Summed	Elements	were	Recorded	
 
POEMS 
Domain 
Item 
(number of 
“ticks” to award 
a “yes” / max. 
possible score) 
Elements 
 
Physical 
Environment 
 
The overall 
impression of the 
outdoors is of a 
natural area          
(5 / 9) 
 
• A variety of species of trees 
• A variety of species of shrubs 
• A variety of non-poisonous 
flowering plants (perennial or 
annual) 
• Vines 
• Logs 
 
 
• Topographic variations (such as 
mounds, terraces, slopes) 
• A variety of safe ground surfaces 
(mulch, grass, pebbles) 
• Smooth rocks 
• Other 
Play and 
Learning 
Settings 
The area contains an 
adequate variety of 
play and learning 
settings with natural 
elements       (4 / 10) 
• Sand play area   
• Grass maze 
• Safe stepping stones 
• Rolling/climbing mound 
• Water play area 
 
• Easily supervised, cosy natural nook 
• Animal habitat 
• Trees 
• Flower or vegetable garden 
• Other 
Natural loose parts 
are available (4 / 10) 
• Smoothed sticks 
• Mulch 
• Shells 
• River stones 
• Pine cones 
 
• Driftwood 
• Dirt 
• Leaves 
• Acorns 
• Other 
Program Art, drama and 
music activities are 
supported by the 
outdoor program     
(4 / 14) 
• Craft materials,  
• Tape or CD player 
• Singing 
• Stage (or deck for drama) 
• Sound panel or instruments 
• Children’s art displays 
• Markers, chalk, crayons, pencils 
 
• Props to support dramatic play 
• Clay, play dough 
• Paint 
• Easels 
• Props to support movement and dance  
• Puppets 
• Other 
Math and science 
activities are 
supported by the 
outdoor program     
(4 / 12) 
• Collecting, classifying, sorting 
• Collecting trays and containers 
• Measuring temperature 
• Measuring volume 
• Magnifying glasses 
• Hopscotch and number games 
 
• Gardens, divers plantings 
• Natural items to support exploration 
• Bird feeders 
• Blocks  
• Measuring length 
• Other 
Language activities 
are supported by the 
outdoor program    
(4 / 12) 
• Storytelling area 
• Flannel board with materials 
• Dry-erase board with markers 
• Letters (stencils, plastic alphabet, 
letter puzzles) 
• Books on tape 
• Labels on materials or signs 
• Children’s books 
• Paper with writing materials 
• Microphone 
• Puppets 
• Alphabet garden 
• other 
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To determine inter-observer reliability for this study, both the principal 
researcher and a supervisor completed a POEMS observation at one of the centres.  
Both observers were familiar with the POEMS instrument and had experience in its 
use.  Cohen's Kappa for the two observers was 1, indicating complete agreement 
across all 56 POEMS items. 
 Physical Activity 3.5.2
PA was measured using a single, waist-mounted accelerometer.  The 
accelerometer that was used was the Actigraph GT3X+ accelerometer.  It weighs 14g 
and measures 3.5cm x 3.5cm x 1cm.  It is attached to a waist belt and worn over the 
right hip.  
Accelerometers were assigned to each participating child.  Children were 
fitted with their personally labelled accelerometer by the principal researcher when 
they first arrived at the centre on their first day of attendance for the week.  
Accelerometers were removed prior to leaving the centre at the end of each day. 
Accelerometers were worn while they were in attendance at the centre for the week.  
This ranged from one to five days.   
The principal researcher collected the accelerometers from the participating 
children at the end of the last day of data collection.  This data was then downloaded 
onto a secure server using unique subject identifiers.   
ActiLife software (Version 6.13.2) was used to initialise and download data 
from the accelerometers.  Data was collected over 15s epochs.  A non-wear detection 
algorithm was used to distinguish between non-wear and sedentary activity.  This 
algorithm specified 80 consecutive epoch readings (20 minutes) of 0 counts as non-
wear time.  A valid monitoring day required the minimal wear criterion of 75% of 
attendance time.  This minimal wear time has been used by previous studies (Rice & 
Trost, 2014).    
The 15s epoch cut points that were used for the analysis for LMVPA and 
MVPA were 200 counts and 420 counts per 15 sec epoch respectively (Pate et al., 
2006).  Total activity counts in the vertical axis and the number of steps were also 
recorded.   
Time spent in LMVPA data was collected so that findings could be reported 
in terms of the current National Physical Activity Recommendations for Children 
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Aged 0 to 5 years, which specifies an accumulation of 3 or more hours of PA daily 
for children aged 3 to 5 years.   
 BMI z-score 3.5.3
The principal researcher measured children’s height and weight on the first 
day of the week they attended the centre.  Height was measured to the nearest 1mm 
using the Leicester Height Measure portable stadiometer.  Two measurements were 
taken.  If the two measurements were not with 0.5mm of each other, a third 
measurement was taken.  The measurements were averaged.  Weight was measured 
to the nearest 0.1kg using the Tanita HD 355 electronic scale that was calibrated to 
an approved standard.   
WHO AnthroPlus software was used to calculate BMI z-score from height, 
weight, date of birth and gender data (WHO, 2009).  BMI z-score is accepted to be a 
valid measure of weight status for this age group.  OW status was defined as a BMI 
z-score of at least 2.  WHO AnthroPlus calculates BMI-z score based on the World 
Health Organisation child growth standards. World Health Organisation growth 
standards were developed using data collected in the World Health Organisation 
Multicentre Growth Reference Study from approximately 8500 children from widely 
different ethnic backgrounds and cultural settings between 1997 and 2003 (WHO, 
2009).  Healthy children living under conditions likely to favour the achievement of 
their full genetic growth potential were selected for the sample.  These standards are 
understood to represent the best description of physiological growth from birth to 
five years of age (De Onis, Garza, Onyango, & Borghi, 2007).  
3.6 STATISTICAL ANALYSIS 
Descriptive statistics were calculated to describe the children’s personal 
characteristics, the PA variables and the POEMS variables. Hierarchical linear 
modelling (HLM) was used to examine the association between POEMS scores and 
centre-level PA.  The Level 1 or child level model comprised the intercept or mean 
PA level for each centre (plus random error), with age, gender, BMI z-score, and 
accelerometer wear time included as Level 1 covariates. Thus, the intercept 
represented the mean PA level for each centre adjusted for differences in age, gender, 
BMI z-score, and accelerometer wear time. The Level 2 or centre level model then 
determined if variation in the adjusted centre means could be explained by 
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differences in OLE quality, as measured by POEMS scores.  The coefficients for 
POEMS scores enabled this interpretation.  For these analyses, scores for the 
POEMS domains and elements were grand mean centred.  SPSS (version 23) was 
used for all statistical analyses.  
3.7 ETHICS  
The Queensland University of Technology Human Research Ethics 
Committee approved the project.   At all stages of this study, the values and 
principles of the National Statement on Ethical Conduct in Human Research were 
upheld (NHMRC, 2007). 
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Chapter 4: Results 
This chapter begins with a description of the whole sample as well as the 
analytical sample.  Sections 4.2 and 4.3 report the descriptive statistics for the PA 
and POEMS variables, respectively.  Section 4.4 reports the results of the level 1 
(child) regression models, which examined the relationship between the child-level 
variables (gender, age (months), BMI z-score) and wear time, and the PA variables 
(LMVPA, MVPA, counts and steps).  Section 4.5 presents the results of the means as 
outcomes regression models in which variation in ECEC means for the PA variables 
(adjusted for wear time, age, BMI z-score and gender) were modelled as a function 
of a) POEMS domain scores (physical environment, interactions, play and learning 
settings, program and educator role) and b) POEMS item scores (natural overall 
impression, settings with natural elements, natural loose parts, outdoor art, drama and 
music activities, outdoor math and science activities, and outdoor language 
activities).     
 
4.1 SAMPLE DESCRIPTIVE STATISTICS  
Of the 358 children eligible to participate, consent forms were received for 303 
children (85%).  Of this number, 274 children (90%) wore the accelerometer for at 
least one day; with 254 children (84%) meeting the minimal wear time inclusion 
criterion of 75% of time spent attending the centre.  Table 3 reports the centre 
participation.   
The characteristics of the whole sample (those who participated) and the 
analytical sample (those who met the minimum daily wear criterion) are described in 
Table 4.   There were no age, gender or weight status differences between the whole 
sample and the analytical sample.  
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Table	3	
Centre	Participation	
 
Centre 
ID 
Number 
of eligible 
children 
Number of 
consents 
returned  
(% of eligible) 
Number of 
children who wore 
an accelerometer 
on one day  
(% of consents) 
Number of children 
who provided valid 
monitoring data (% of 
consents) 
1 25 25 (100%) 23 (92%) 20 (80%) 
2 24 14 (58%) 13 (93%) 5 (36%) 
3 27 23 (85%) 19 (83%) 19 (83%) 
4 44 36 (82%) 30 (83%) 30 (83%) 
5 32 15 (47%) 13 (87%) 11 (73%) 
6 28 17 (61%) 14 (82%) 11 (65%) 
7 22 22 (100%) 21 (95%) 21 (95%) 
8 29 29 (100%) 20 (69%) 20 (69%) 
9 43 43 (100%) 43 (100%) 42 (98%) 
10 21 21 (100%) 20 (95%) 20 (95%) 
11 32 29 (91%) 29 (100%) 26 (90%) 
12 31 29 (94%) 29 (100%) 29 (100%) 
TOTAL 358 303 (85%) 274 (90%) 254 (84%) 
 
 
Table	4	
Whole	Sample	(N=274)	and	Analytical	Sample	(N=254)	Descriptive	Statistics	
 
Child characteristics Whole sample   Mean (SD) or n(%) 
Analytical sample        
Mean (SD) or n(%) 
Gender (female)       133      (48.5%)            128      (50.4%) 
Age (months)      50.8        (6.0)            51.0       (5.9) 
BMI z-score      0.53        (0.94)            0.52       (0.93) 
Overweight/obese       18          (6.6%)             16         (6.3%) 
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4.2 PHYSICAL ACTIVITY LEVELS 
Participants wore the accelerometers for a mean (SD) of 390 minutes (87.4) or 
for 6.5 hours (1.5).  The duration that individual children wore the accelerometers 
varied considerably from just over 1.5 hours to just under 9.5 hours.    
On average, children accumulated 108.7 minutes (41.1) and 56.7 minutes 
(26.1) of LMVPA and MVPA, respectively.  Also, children accumulated 278.8 
(111.4) PA counts (in 1000’s) and 4574 (1740) steps during the childcare day.  
Descriptive statistics are reported in Table 5.  Means were adjusted for wear time.    
 
Table	5		
Physical	Activity	Outcomes	(N=254)	
 
Variable             Mean (SD)          Minimum Maximum 
Wear time (minutes) 391.4   (84.4) 100.0   562.2 
MVPA (minutes)* 56.7   (26.0) 6  147.9 
LMVPA (minutes)* 108.7   (41.1) 8.3    225.4 
Count (in 1000’s)* 278.8 (111.4) 29.6 922.4 
Steps* 4574    (1740) 223 10302 
* Adjusted for wear time. 
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4.3 POEMS DESCRIPTIVE STATISTICS 
Table 6 reports the mean (SD) of the POEMS scores for each domain.  The 
results demonstrate that centres tended to score in the upper range of the scale across 
the POEMS domains; with the maximum possible score being achieved in each 
domain by at least one centre.  The range and deviation from the mean was quite 
small, especially for the physical environment and educator role domains.  
 
Table	6		
Mean	(SD)	POEMS	Domain	Scores	(N=12)	
 
POEMS Domain  
(possible maximum) 
Mean (SD) 
score Minimum Maximum 
Physical Environment (13) 11.6 (1.3) 10 13 
Interactions (13) 11.2 (2.3) 7 13 
Play and Learning Setting (13) 10.7 (2.7) 5 13 
Program (9) 6.5 (1.6) 4 9 
Educator Role (8) 7.3 (0.8) 6 8 
 
4.4 MEANS AS OUTCOMES REGRESSION MODELS  
 Level 1 (Child) Predictors 4.4.1
After controlling for wear time, all child-level predictors (gender (1=male, 0 
= female), age (months), BMI z-score and wear time) were found to have significant 
positive relationships with all PA variables (Table 7).  That is, males were more 
active than females, children with higher BMI z-scores were more active than those 
with lower BMI z-scores, and older children were more active than younger children.  
The reported coefficient indicates the magnitude of these relationships, with each 
unit increase in the variable indicating the amount of increase in PA.  For example, a 
1 unit increase in BMI z-score resulted in an increase in 4.3 minutes of MVPA, 5.3 
minutes of LMVPA, 16.3 x 103 activity counts, and approximately 180 steps.   
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Table	7		
Level	1	Model	Analyses	
 
Target Variable Coefficient            SE                  t P value 
MVPA 
(minutes) 
wear time* 12.9 1.6 7.9 .001 
Gender = male 10.3 2.5 4.1 .001 
BMI z-score 4.3 1.3 3.2 .002 
Age (months) 0.8  0.2 3.3 .001 
LMVPA  
(minutes) 
wear time* 25.9 2.3 11.5 .001 
Gender = male 14.4 3.4 4.2 .001 
BMI z-score 5.3 1.8 3.0 .004 
Age (months) 0.8 0.3 2.5 .013 
Count  
(in 1000’s) 
wear time* 60.7 6.9 8.8 .001 
Gender = male 30.6 10.6 2.9 .004 
BMI z-score 16.3 5.6 2.9 .004 
Age (months) 3.1 1.0 3.0 .003 
Steps wear time* 1129.2 89.0 12.7 .001 
Gender = male 445.6 131.5 3.4 .001 
BMI z-score 179.8 69.7 2.6 .011 
Age (months) 28.9 13.0 2.2 .027 
* Wear time is standardised. 
 
 Level 2 (Centre) Predictors 4.4.2
a) POEMS Domain Scores 
Table 8 reports the relationships between each of the POEMS domains and 
centre-level means for the PA outcome variables (MVPA, LMVPA, count and steps), 
adjusting for differences in wear time, BMI z-score, age and gender.   
Whilst statistically significant associations were not identified, the 
coefficients indicate that there was a positive relationship between scores on the 
Interactions, Play and Learning Settings and Educator Role domains and centre level 
PA.  The relationships between the Program scores and centre level PA were 
positive, with the exception of total activity counts.  The relationship between 
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Physical Environment scores and centre level PA was found to be negative for all PA 
variables except for steps.   
	
Table	8		
The	Relationship	Between	POEMS	Domain	Variables	and	PA	Variables	
 
*1000’s	
	
	
	
b) POEMS Item Predictors 
A number of specific POEMS items were identified for investigation, given the 
ECEC sector’s particular interest in the “natural” OLE and identified gaps in the 
POEMS 
Domain 
PA 
variable Intercept Coefficient    SE     t    P value 
Physical 
Environment 
MVPA 6.9 -2.2 1.9 -1.13 .26 
LMVPA 55.6  -1.9 3.1 -0.62 .54 
Count *87.4 *-13.18 *8158.2 -1.62 .11 
steps 2859.3 99.3 147.0 0.68 .50 
Interactions MVPA 9.2 0.4 1.4 0.30 .76 
LMVPA 57.8 0.9 2.1 0.45 .65 
Count *99.9 790.8 5934.3 0.13 .89 
steps 2876.2 104.0 93.3 1.11 .27 
Play and 
Learning 
Setting 
MVPA 9.5 0.6 1.1 0.55 .58 
LMVPA 58.6 1.5 1.6 0.92 .36 
Count *99.5 518.0 4730.1 0.11 .91 
steps 2846.4 47.2 77.2 0.61 .54 
Program MVPA 8.9 0.6 1.8 0.35 .72 
LMVPA 57.7 2.2 2.6 0.83 .40 
Count *97.9 -2053.8 7647.9 -0.27 .79 
steps 2822.6 51.6 122.4 0.42 .67 
Educator Role MVPA 9.8 3.8 3.5 1.10 .27 
LMVPA 58.7 6.7 5.1 1.31 .19 
Count *100.7 6282.7 *15.2 0.42 .68 
steps 251.3 251.3 225.0 1.11 .27 
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literature.  Table 9 documents the mean (SD), minimum and maximum scores for 
each selected item across the 12 centres observed. Unlike the POEMS domain scores 
which were subject to ceiling effects, the POEMS item scores exhibited greater 
variability, with centres in the sample providing scores that approached the 
theoretical minimum and maximum values. 
	
Table	9		
Mean	(SD)	POEMS	Scores	(N=12)	
 
POEMS item (maximum possible score) Mean Score (SD) Minimum Maximum 
Natural overall impression (9) 4.9 (2.8) 1 8 
Settings with natural elements (10) 5.2 (2.3) 1 8 
Natural loose parts (10)  3.9 (2.0) 1 6 
Outdoor art, drama and music activities (14)  3.8 (2.3) 0 8 
Outdoor math and science activities (12)  3.6 (1.4) 1 6 
Outdoor language activities (11) 1.5 (1.4) 0 4 
 
Table 10 reports the relationships between each of the POEMS items and the 
centre level PA outcomes   Coefficient estimates were adjusted for wear time, BMI 
z-score, age and gender.   
Scores for natural overall impression, settings with natural elements, natural 
loose parts, and outdoor math and science activities were positively associated with 
centre level PA.  The outdoor art, drama and music activities item was positively 
associated with centre level PA, with the exception of total activity counts.  Of these, 
the associations between the natural overall impression and centre level LMVPA (p 
= .050), natural overall impression and centre level steps (p = .014), and settings with 
natural elements and centre level steps (p = .027) were statistically significant, with 
each unit increase in POEMS score associated with an increase of 3.1 minutes, 183 
steps and 200 steps, respectively. Marginally significant relationships were observed 
between natural elements and centre level LMVPA (p = .060) and natural loose parts 
and centre level steps (p = .078), with each unit increase associated with an increase 
of 3.5 minutes and 198 steps, respectively.    
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Table	10	
The	Relationship	Between	POEMS	Item	Variables	and	PA	Variables	
POEMS 
Item 
PA 
variable Intercept    Coefficient         SE      t P value 
Natural 
overall 
impression  
MVPA 11.4 1.4 1.1 1.32 .19 
LMVPA 61.6 3.1 1.6 1.97 .050 
Count *104.9 3789.5 4875.0 0.78 .44 
Steps 2973.5 182.9 73.7 2.48 .014 
Settings with 
natural 
elements 
MVPA 10.3 1.7 1.2 1.37 .17 
LMVPA 59.5 3.5 1.8 1.89 .060 
Count *102.5 4511.9 5683.5 0.79 .43 
Steps 2889.9 199.5 89.8 2.22 .027 
Natural 
loose parts 
MVPA 10.4 1.3 1.5 0.82 .41 
LMVPA 60.0 2.9 2.3 1.26 .20 
Count *103.2 3540.6 6808.4 0.52 .60 
Steps 2931.5 198.4 112.2 1.77 .078 
Outdoor art, 
drama and 
music 
activities 
MVPA 8.8 0.3 1.3 0.24 .81  
LMVPA 57.7 1.9 2.0 0.92 .36 
Count *97.8 -2042.6 5712.5 -0.36 .72 
Steps 2817.3 10.8 107.5 0.10 .92 
Outdoor 
math and 
science 
activities 
MVPA 10.1 2.2 2.1 1.08 .28 
LMVPA 58.8 4.1 3.2 1.28 .20 
Count *101.0 4203.2 9493.3 0.44 .66 
Steps 2873.6 248.8 159.7 1.56 .12 
Outdoor 
language 
activities 
MVPA 9.4 -2.0 1.9 -1.01 .31 
LMVPA 57.5 -2.5 3.2 -0.80 .43 
Count *101.3 -7712.1 8700.9 -0.89 .38 
Steps 3058.9 -241.5 151.6 -1.6 .11 
*1000s’       
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Chapter 5: Discussion 
This chapter discusses the findings of this study by answering the overarching 
research question: What is the relationship between the quality of the outdoor 
learning environment and physical activity in preschoolers in centre-based early 
childhood education and care settings?  Section 5.2 discusses the PA level of the 
preschoolers from this study and compares this to guidelines for this age group as 
well as Australian preschoolers from comparable studies.  Sections 5.3 and 5.4 
discuss the reported child level and centre level influences respectively and reflect on 
how the findings compare to other studies, noting theoretical and possible 
methodological reasons for observed differences. Section 5.5 discusses the 
implications that this study has for ECECs at both the centre level and the sector 
level, and proposes how this study may be applied and further developed to better 
equip educators to develop and deliver an OLE that promotes PA in preschoolers. 
Section 5.6 discusses the strengths and limitations of the study, and Section 5.7 
discusses future research implications.    
  
5.1 PRINCIPAL FINDINGS 
This study shows some significant associations between the quality of the OLE 
and PA in preschoolers in centre-based ECEC settings.  A more natural overall 
impression is associated with more time spent in LMVPA and the number of steps 
taken, and play and learning settings with natural elements are associated with the 
number of steps taken.  Marginally significant associations were identified between 
play and learning settings with natural elements and time spent in LMVPA, and 
between a greater variety of natural loose parts and the number of steps taken.  The 
models used to analyse these relationships were all adjusted for age, gender, weight 
status, and wear time since these predictors were found to significantly influence PA. 
5.2 THE PA LEVELS OF THE SAMPLED PRESCHOOLERS – ARE THEY 
ACTIVE ENOUGH? 
      The National Physical Activity Recommendations recommends at least 3 
hours (180 minutes) of LMVPA each day, spread throughout the day for this age 
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group (DOHA, 2010).  This equates to 25% of the day (based on an average 12 hour 
waking day) for Australian 3- to 5-year-olds (Price et al., 2014)).  In this study, 
children spent, on average, 201 minutes (27%) of monitored time in the ECEC 
setting in LMVPA.  Also, 146 (57.5%) preschoolers accumulated sufficient PA (at 
least 25% of monitored time) to meet these recommendations.  This consisted of 85 
boys (68%) and 61 girls (48%), and 33 preschoolers aged 3 years (52%) and 113 
preschoolers aged 4 years (59%).  This is more encouraging than the 17% of time 
spent in LMVPA reported by Hinkley et al., (2010) in their study of 427 Australian 
preschoolers, and comparable to the 56% (N=266) meeting these recommendations 
reported by Okley et al. (2009).  The 42.5% of preschoolers reported in this study as 
not meeting these recommendations is concerning.  
There are methodological differences across the current and prior studies that 
may partly explain the variation in findings.  Five-year-olds were included in the 
study by Hinkley et al., (2010).  Their study reported that 5-year-old preschoolers 
spent a significantly lower proportion of time in LMVPA compared to 3- and 4-year-
old preschoolers (although percentages for each age group were not reported).  
Therefore, if results were reported for 3- and 4-year-old preschoolers, they would 
have revealed a greater percentage of time spent in LMVPA than the 17% reported 
aggregate (3-, 4- and 5-year-olds).  
Regardless, the overall conclusion that can be drawn from the current study 
(and other studies) is that there is a significant opportunity for more preschoolers to 
be more physically active.  The current study reports that 42.5% of the preschoolers 
sampled may not be meeting the PA recommendations for their age group, according 
to Australian recommendations and also the American recommendations by the 
Institute of Medicine, which stipulate at least 15 minutes of PA each hour, and 
further specify that ECECs should ensure that preschoolers are active for at least 
25% of the time that they spend at the service.  This is a problem that may have 
important implications for the immediate and longer-term learning, health and 
development of these children (AIHW, 2011; DEEWR, 2009; Timmons et al., 2012).  
Continued research and attention in ECEC is required at both the centre and sector 
levels.  This is discussed in detail in section 5.5. 
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5.3 CHILD LEVEL INFLUENCES 
After controlling for wear time, all child level predictors (gender, age, and 
BMI z-score) were found to have significant positive relationships with all PA 
variables.  That is, males were more active than females, children with higher BMI z-
scores were more active than those with lower BMI z-scores, and older children were 
more active than younger children.  This concurs with Henderson et al., (2015), who 
also found that PA increased with age in 3- to 5-year-olds, as measured by 
accelerometers.  The difference between PA in males and females is well established 
in this age group (Boldemann et al, 2006; Cardon et al, 2008; Finn et al, 2002; 
Henderson et al, 2011; Henderson et al, 2015; Pate et al, 2008; Pate et al, 2004), and 
the results of this study consolidate this difference.  Therefore, future efforts to 
promote PA to preschoolers should consider gender- and age-related differences in 
PA and tailor-make PA-promoting initiatives accordingly. 
The positive relationship between BMI z-score and PA identified in this study 
is a notable finding.  This supports the findings of Henderson et al., (2015) who 
found that overweight preschoolers were more active (MVPA) than non-overweight 
preschoolers.  However, these findings are in contrast to the other studies that have 
reported either the opposite relationship for 4- and 5-year-olds (Pate et al., 2004;  
Rice and Trost, 2014; Trost et al., 2003;) or no relationship for 2- and 3-year-olds 
(Boldemann et al., 2006; Finn et al., 2002;  Rice and Trost, 2014).  It may be 
theorised that the children with higher BMI z-scores in this study were relatively and 
habitually more active, which may have led to these children being more muscular 
and/or having a higher bone density.  Rice and Trost (2014) also hypothesised that 
excess adiposity may adversely affect an increase in PA after the age of 3.  The 
findings of this study reinforce the need for future longitudinal studies that explore 
these hypotheses.   
There are numerous methodological differences that may account for these 
different findings, and these have been discussed in detail in Section 2.5.1 (Weight 
Status).  In addition to these, it is worth noting that the reference growth charts for 
calculating BMI z-score in this study differed to other studies.  Data reduction 
methods also differed.  The analyses by Trost et al., Rice and Trost, and Henderson 
et al. were based on a dichotomised sample (overweight/non-overweight; where 
overweight status was defined using as the 85th percentile for BMI from the Centers 
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for Disease Control and Prevention growth charts).  This study used the World 
Health Organisation growth standards (which only became available in 2006). There 
are significant differences in the study designs and the characteristics of the sample 
populations from which the Centers for Disease Control and Prevention and the 
World Health Organisation growth charts were developed.  Overall, a heavier and 
shorter sample is reflected in the Centers for Disease Control and Prevention charts  
(De Onis et al., 2007).  This may have also contributed to different results. 
The results of this study reinforce the conclusions of Hinkley et al., (2008) in 
their review of PA correlates in preschoolers, that the association between weight 
status and PA remains inconclusive.  Whilst variation in results may reflect true 
population-based differences, methodological differences are a more likely 
explanation.  Identification of optimal methods for measuring free-living PA in 
preschoolers remains a priority for future research.  It is also recommended that 
future studies consider measures of body composition.  Consistent and refined 
methodologies will facilitate study comparisons; making it easier to identify 
relationships between PA and body composition in preschoolers.   
5.4 CENTRE LEVEL INFLUENCES 
After adjusting for differences in wear time, BMI z-score, age and gender, 
significant associations were identified between three POEMS items and PA.  This is 
the first Australian study to identify positive and significant associations between the 
natural overall impression, natural play and learning settings and natural loose 
elements and objectively measured PA in preschoolers in the ECEC setting using the 
POEMS instrument.  It may be hypothesised then, that OLEs with an overall natural 
impression (e.g. a wide variety of species of trees, topographic variations (such as 
mounds, terraces, slopes), logs and vines), with play and learning settings that are 
rich with natural elements (e.g. cosy natural nooks, animal habitats, water play areas 
and vegetable gardens), and a wide variety of natural loose parts (e.g. leaves, dirt, 
pine cones, stones and mulch) are more conducive to PA in preschoolers. 
Cosco et al., (2014) also used POEMS and reported that physical environment 
domain score and the educator role domain score were positively and significantly 
associated with PA, as were natural elements and the presence of manufactured 
equipment.  Whilst the current study also reported a significant and positive 
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relationship with natural elements, it did not identify the same with the environment 
and educator domain scores.  This may be due to lack of sample variability in the 
relatively smaller ECEC sample; with the study by Cosco et al., (2014) observing 
more centres (N=27).  Other key differences between the studies are that Cosco et al. 
measured PA using the Children’s Activity Rating Scale which is a five-point 
observational measure of PA.  The study designs are also a significant difference, 
with Cosco et al. using a pre-post intervention evaluation (without control groups).  
Control groups are important in this type of study design so that variations due to 
individual level influences and environmental level influences, and observer bias can 
be accounted for (Hackshaw, 2015).  
It is difficult to further compare the current study to other studies since the 
centre level predictors and outcome variables used across the few other existing 
studies are not consistent.  For example, Boldemann et al., (2006) examined the 
relationship between the number of natural elements and steps in 4- to 6-year-olds 
(N=197) across 11 preschools.  A positive relationship was identified between 
environments with trees, shrubbery and broken ground and mean step counts per 
minute.  These predictors are comparable to the POEMS overall natural impression 
item explored in the current study, which also found a positive and significant 
relationship with the total number of steps (and LMVPA).  However, the age range 
of the sample observed by Boldemann et al., (2006) was 4- to 6-year-olds making a 
direct comparison difficult.  Sugiyama et al., (2012) observed that 3- to 5-year-olds 
attending centres in Brisbane where the surface was mostly natural (e.g. grass or 
mulch) engaged in significantly less MVPA, than centres that had mostly built 
surfaces. (e.g. concrete).   They also explored the relationship between MVPA and 
size of the OLE, vegetation, gradient and shade, but no significant associations were 
observed.   Whilst the age (and location) of the observed sample in Sugiyama et al., 
was similar, the centre level predictors could not be directly translated to the current 
research.  The instrument that they used to study the OLE was novel and its validity 
was not directly discussed, making comparison with the current and other studies 
difficult.  Also Sugiyama and al. used cut points of 813 for MVPA for 15-s epochs 
(Sirard, 2005), whereas this study used cut points of 420 for MVPA for 15-s epochs 
(Pate et al., 2006).  Whilst this may partly explain the lack of significant associations 
reported, it does not explain the significant inverse relationship between MVPA and 
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natural surfaces in the Sugiyama et al., (2012) findings.  It is recommended that 
future studies explore this relationship further. 
 The positive associations between the Interactions, Play and Learning Settings 
and Educator Role domains and centre-level PA reported in this study may have 
practical significance to educators and the ECEC sector and justify future focused 
research.  The fact that statistical significance was not reached for these positive 
associations may indicate that either these aspects of the OLE have no influence on 
children’s PA or that there were methodological reasons.  The reason cannot be 
determined without future research implementing a more rigorous study design and 
more sensitive measures.  A possible methodological reason was the relatively low 
variability in the domain scores between centres; with ceiling effects observed across 
all domains.  This could be explained by either insufficient heterogeneity in OLE 
between centres, or the POEMS instrument was not sensitive enough at the domain 
level to detect subtle differences.   
With regards to the POEMS instrument, there were items captured across all 
domains which were not unique to the OLE, but referred to more routine transactions 
that occur in the outdoor space (e.g. there is a plan for outdoor first aid and 
emergency communication systems, the space between parking and the entrance 
allows for safe drop off/pick up).  There were also questions for which a centre could 
very easily be awarded a “yes” (1 point); yet another centre only just met the 
minimum criteria to also be awarded that same single point (e.g. wheeled toys are 
available).  This is considered to be a limitation of the POEMS instrument which was 
addressed, in part, by exploring individual items using the novel sum-of-ticks 
approach. The score for the items was obtained by adding the elements that were 
observed within that item (rather than a 1/0 score based on a “yes” or “no”).  This 
approach was more sensitive to subtle differences between centres, as demonstrated 
by greater variability in the centre scores.  Furthermore, ceiling effects were not 
observed for the items, as they were for the domains.  It is not surprising then, that if 
significant relationships existed, the item scores would be more sensitive than the 
domain scores to detecting these.  It is recommended then, that future studies also 
consider this application of POEMS.   
The centres that were observed in this study were located in one metropolitan 
area, Brisbane, Australia’s third most populous city.  Extending research to more 
 60 Chapter 5: Discussion 
centres across a greater geographical area (including regional and remote 
communities) may provide greater variability in the OLE.  Furthermore, the inclusion 
of family day care services may also introduce greater variability and allow for novel 
and insightful exploration of relationships between PA and the OLE across the 
different Australian ECEC settings, as suggested by the recent Canadian study by 
Vanderloo et al., (2015).   
5.5 IMPLICATIONS FOR ECEC PRACTICE & POLICY 
Historically, the provision of a safe and stimulating OLE to support children’s 
play and learning has been promoted as a fundamental contributor to early education. 
The German founder of kindergarten, Froebel, advocated the benefits of children 
interacting with nature and promoted play-based learning in a garden-like setting 
(Froebel, 1974).  The current Australian National Quality Framework also promotes 
the importance of the OLE.  Element 3.2.1 requires that “outdoor and indoor spaces 
are designed and organised to engage every child in quality experiences in both built 
and natural environments” (ACECQA, 2013b).  It further explains that the 
arrangement and provisions in the physical environment create the context for 
children’s learning and relationships; with a flexible learning environment supporting 
the holistic way that children learn.  The EYLF further indicates that outdoor play 
spaces in natural environments (e.g. trees, plants, vegetable gardens, mud, rocks and 
sand) are examples of flexible environments that afford significant opportunities to 
support holistic learning and development by inviting open-ended interactions, 
exploration, risk-taking and spontaneity (DEEWR, 2009). 
Educators draw on the National Quality Standard principles and practices to 
promote health and physical wellbeing and to encourage children to take increasing 
responsibility for their own health and physical wellbeing.  The interest in the natural 
OLE, in particular, has gained much recent attention in ACECQA communiqués.  
However, the knowledge base to guide the National Quality Standards’ principles 
and practices has been very limited in this regard.  This research has added to the 
knowledge base and provided much sought after, evidence-based guidance to ECEC 
stakeholders in both practice and policy. 
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 ECEC Practice 5.5.1
The high number of preschoolers not meeting the PA recommendations has 
important implications for educators striving to not only meet the standards of the 
National Quality Standard, but to continually improve the quality of their practices.  
The findings reported in this study add to the growing body of information that 
educators may draw on to guide their practice, and in doing so, drive quality 
improvement planning, inform policy, support collaborative partnerships between 
educators and families, and promote ongoing research in the ECEC setting.   
In applying this research, it is important for stakeholders at the centre level to 
realise that significant associations identified by this study were specific to the ECEC 
centres sampled at a particular point in time.  Only through future experimental 
studies can causality be determined.  However, the findings from this study provide 
some guidance to educators in how they may prioritise their efforts.   
The associations between PA and natural overall impression, play and learning 
settings with natural elements, and natural loose parts were positive and significant. 
As specified in Table	 2, examples of elements that contribute to an overall natural 
impression include a variety of species of trees, topographic variations (such as 
mounds, terraces, slopes), logs and vines.  Examples of play and learning settings 
with natural elements include cosy natural nooks, animal habitats, water play areas 
and vegetable gardens.  Examples of natural loose parts include leaves, dirt, pine 
cones, stones and mulch.  Many of these items are readily available, and educators 
who incorporate these items into the OLE and intentional teaching practices may 
observe increases in PA.     
A centre may choose to demonstrate and document their awareness of these 
findings through a commitment to evidence-based, PA- and OLE-focused 
professional development of educators, and formal and informal communications 
with families about the importance of PA, National Physical Activity 
Recommendations for Children Aged 0 to 5 years, current PA levels of preschoolers, 
and potential opportunities to promote PA.  A centre may also reconsider their 
statement of philosophy and ensure that it effectively communicates the importance 
of active play to cognitive, psychosocial and physical health, and how a natural OLE 
may support this.  
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Similarly, associations between PA and outdoor activities that support math 
and science, and art, drama and music were also positive.  The associations between 
language activities and PA were negative.  It is important that educators 
acknowledge that these associations were not statistically significant.  However, in 
saying that, they may be of some practical significance to educators by promoting 
reflection in practice.  For example, it is not surprising that language activities (e.g. 
storytelling, writing activities, books on tapes) are often sedentary in nature.  
Educators who are mindful of this will seek out opportunities to balance physical 
play and activity with other learning contexts. For example, they may guide 
preschoolers towards more active ways to enjoy these activities (e.g. storytelling 
where children act out the story, or writing large letters over large outdoor spaces).  
Similarly, educators may intentionally support children to make active decisions 
regarding participation in vibrant and flexible outdoor experiences that afford 
science, math, drama and music learning and active play combined (e.g. collecting 
trays and containers, sound panels, alley stick horses and other active props for 
dramatic play).   This is supported by other research that has found positive and 
significant relationships between PA and educator encouragement of outdoor play 
(Gubbels et al., 2010; Henderson et al., 2011; Henderson et al., 2015), and PA and 
child-initiated outdoor activities (Brown et al., 2009).  This intentional teaching 
reinforces ECEC policy and practice for which individual children's strengths, needs 
and interests are central in curriculum. 
It is also important to acknowledge the child-level influences on PA in 
preschoolers.  This study reports that males are significantly more active than 
females, and 4-year-olds are more active than 3-year-olds.   Standard 2.2 of the 
National Quality Standard requires that “healthy eating and physical activity are 
embedded in the program for children”.  Element 2.2.2 specifically requires that 
“physical activity is promoted through planned and spontaneous experiences and is 
appropriate for each child”.  Through this element, the National Quality Standard 
aims to achieve a strong sense of health and wellbeing supported by an active 
lifestyle.  The words “appropriate for each child” should not be underestimated in 
element 2.2.2.  The results of this study, in support of other studies, suggest that 
educators need to be acutely aware that age and gender influence PA in preschoolers.  
It is recommended that educators contemplate the design and features of OLEs that 
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are likely to engage the interest of younger children and, in particular, girls within 
their group, and encourage them to participate in more active play.  Being aware and 
intentional in incorporating natural elements into the OLE that particularly engage 3-
year-olds and/or girls and build on their interests (e.g. a fairy garden) may be one 
way to achieve this.   A well-thought out and child-focused OLE may also afford 
significant opportunities to support holistic learning and development by inviting 
open-ended interactions, exploration, risk-taking and spontaneity.  This may not only 
promote active play but, in theory, may also provide children with confidence, 
energy and optimism that contributes to their ability to concentrate, cooperate and 
learn (DEEWR, 2009).  
Through these practical applications, it is hypothesised that educators will be 
more confident that their practices are contributing to EYLF Outcome 3, and that this 
is reflected in the number of centres meeting quality standards 2.2 and 3.2 (as 
indicated by their rating and documented through their quality improvement plans) 
and the growing proportion of preschoolers meeting the PA recommendations. 
 ECEC Policy 5.5.2
This study, while small, supports the National Quality Standard focus on 
creating more natural OLE, and adds to the evidence base for this.  In terms of 
quality ECEC (and the National Quality Standard) it also emphasises the role of 
educators in this context.  The perceived benefits of active play in a natural OLE are 
very topical in the sector, as reflected in various recent communiqués disseminated 
by ACECQA.  A better understanding of the attributes of a natural OLE that promote 
PA can only strengthen the sector’s capacity for continual improvement and to create 
more opportunities to achieve the NQF learning outcomes, particularly Learning 
Outcome 2: Children are connected with and contribute to their world and Learning 
Outcome 3: Children have a strong sense of wellbeing.  
The significant proportion of preschoolers not meeting the National Physical 
Activity Recommendations for Children Aged 0 to 5 years has important implications 
for the content experts of the National Quality Standard.  A centre that is rated as 
“meeting” or “exceeding” standard 2.2 indicates that “physical activity is embedded 
in the program for children” (ACECQA, 2013b).  These centres may rightly assume 
then that they are doing enough for preschoolers regarding their PA.  The latest NQF 
Snapshot (Q2 2016) reports that, of centre-based ECECs rated “working towards the 
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National Quality Standard” overall (29%), 12% of these services are specifically 
working towards element 2.2.2.  This suggests that very few centres (approximately 
3.5%) have been identified by the National Quality Standard assessment system as 
needing to improve their PA program, with 96.5% of centres have PA “embedded in 
the program for children”.   While this is a positive outcome, it is important that 
educators do not rest on their laurels and believe that their “job is done” with regards 
to PA.  While a small study, the finding that 42.5% of preschoolers in this study are 
not meeting physical activity recommendations is worthy of ongoing reflection by all 
educators and necessitates a continuing commitment to promote quality OLEs and 
PA in ECEC. 
When critically analysed in combination with the results of this study, it can be 
hypothesised that the criteria that are used to determine whether a centre is meeting 
National Quality Standard element 2.2.2 are not compatible with characteristics of 
the ECEC program that are understood to promote PA.  For example, one criterion is 
that assessors may observe educators “consistently implementing movement and 
physical activities as part of the program for all children”.  This study did not find a 
statistical significant relationship between the POEMS Program domain (nor its 
specific items that were further explored) and PA.  Another criterion of element 2.2.2 
of the National Quality Standard is that assessors may observe educators “becoming 
involved in and enjoying children’s physical activity”.  This is reinforced in EYLF 
Outcome 3: Children have a strong sense of wellbeing, which reports that educators 
promote this learning when they “participate in energetic physical activity with 
children, including dance, drama, movement and games.”  Again, this study did not 
identify any significant associations between the POEMS Interactions domain and 
PA.  Furthermore, other studies have reported the opposite - that PA was more likely 
when children initiated outdoor activities (Brown et al., 2009), and that children were 
more likely to be active when adults were not present or involved (Brown et al., 
2009; Cosco et al., 2014).  It can be hypothesised then, that it is not the PA program 
alone that is related to preschoolers’ PA in the ECEC.  In fact, the findings of the 
current study suggest that it is the natural overall impression (a component of the 
physical environment), and settings with natural elements and natural loose parts 
(components of the play and learning settings) that have greater influence on 
preschoolers’ PA.  It may even be that interactions between these domains occur that 
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influence PA.  It is recommended that future research test these hypotheses so that 
ECEC policy can continue to reflect best practice as evidenced by the most up-to-
date research.  
This may be achieved through collaborative and multidisciplinary partnerships 
to determine the elements of the National Quality Standard and the criteria specified 
in its assessment system that most accurately promote this outcome.  A more holistic 
and integrated approach to ECEC policy development is also reflective of our 
understanding about how young children learn and develop and socio-ecological 
models of health promotion (Bronfenbrenner, 2005; Mehtälä et al., 2014).  The 
contribution of programs like LEAPS (NAQ, 2015) is an example of collaborative 
and multidisciplinary partnerships. The LEAPS program has promoted knowledge 
sharing through collaborative partnerships between stakeholders, including state 
government level departments (from the health, ECEC and sport and recreation 
sectors), educational institutions, ECEC provider leaders, and association and 
governing body representatives.  
Another example of a potentially beneficial collaboration may include research 
partnerships between ACECQA and educational institutions.  Through such a 
partnership, the ACECQA may apply the findings from this study and future studies 
to inform evidence-based curriculum for pre-service education and training and 
continued professional learning programs for educators.  In doing so, educators will 
be afforded an enriched and consistent understanding of the importance of PA, the 
National Physical Activity Recommendations for Children Aged 0 to 5 years, the 
associations between PA and the quality of the OLE, and the role that educators may 
play in developing and delivering an OLE that promotes PA in preschoolers. 
Through continued collaboration, multidisciplinary stakeholders will be 
afforded opportunities to build on the foundations laid down by this study and to 
further contribute to the Council of Australian Governments’ objective of supporting 
positive health outcomes for children through holistic and integrated approaches to 
policy development (DET, 2015).  
5.6 STRENGTHS AND LIMITATIONS 
The main strength of this study is that it has contributed to a better 
understanding of the relationship between the OLE and PA within the Australian 
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ECEC context.  The current study used a novel application of POEMS to further 
explore associations between PA and natural elements of the OLE.  Through the 
significant relationships that were identified, researchers are provided with further 
guidance on where they may choose to focus future research efforts.  These findings 
also provide insights for educators that may guide them in developing curricula that 
engage children and encourage them to actively explore OLEs that increase PA in 
preschoolers.  The validity and reliability of the instruments used was also strength.  
The POEMS instrument that was used was a validated instrument and the most 
appropriate instrument available to measure the quality of the OLE in preschoolers.  
Inter-operator reliability of POEMS for this study was perfect (kappa = 1).  PA was 
objectively measured by accelerometer, which has been validated as appropriate 
measure of PA in preschoolers.  Many comparable studies have not used an objective 
measure of PA.  Finally, the findings from this study advocate for collaborative, 
multidisciplinary partnerships, with the objective of aligning evidence-based research 
with ECEC policy and practice.  
A number of limitations need to be considered in interpreting the findings of 
this study. Low variability was observed in the POEMS domain score between 
centres; with ceiling effects observed across all domains.  This could be explained by 
either the sample size being too small which did not allow for sufficient 
heterogeneity in OLE between centres, or the POEMS instrument was not sensitive 
enough at the domain level to detect subtle differences.  This low variability may 
have contributed to associations between the domain scores and PA not being 
statistically significant.  This is considered a limitation of the study.  Whilst, the 
POEMS instrument was deemed the most appropriate for this study, there were still 
study limitations associated with its use.  There were a number of items captured 
across all domains which were not unique to the OLE, but referred to more routine 
transactions that occur in the outdoor space.  There were also questions for which a 
centre could very easily be awarded a “yes” (1 point); yet another centre only just 
met the minimum criteria to also be awarded that same single point.  The centres that 
were observed in this study were also located in just one metropolitan area.  This 
may also have resulted in less variability in the OLE.  
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5.7 FUTURE RESEARCH IMPLICATIONS 
A number of future research foci have been identified from this study, 
including: the relationship between age and PA, and body composition and PA in 
preschoolers; other potential influences on preschoolers’ opportunities to be active 
(e.g. interpersonal, community, and public policy); methodological considerations of 
accelerometry to measure PA in preschoolers; more rigorous observational studies or 
natural experiments; and the further development of tools that measure the OLE 
(including consideration of natural elements).   
Perhaps the most critical of these research priorities that have emerged from 
this study is the need for researchers to identify, measure and therefore, explore the 
elements of the OLE that may be associated with PA within the Australian context.  
This is instrumental in driving continual improvement in service delivery across the 
Australian ECEC sector.   
There is an invaluable opportunity for researchers, in collaboration with key 
ECEC stakeholders, to develop a valid and reliable tool for measuring the quality of 
the OLE in the Australian context. This may start with identifying items that are 
unique to the OLE that research has identified as potentially having an influence on 
PA.  In identifying items to be included, researchers and ECEC stakeholders may 
consider interpersonal, community and public policy influences in addition to child 
level influences that research has identified as potentially influencing PA.  One-on-
one qualitative interviews with centre directors and/or staff may be a valuable way to 
obtain this in-depth information.  The thoughtful exploration of the multidimensional 
influences, as suggested by the socio-ecological model, may be a prerequisite for the 
systematic design of an instrument (Brug, Oenema, & Ferreira, 2005; Glanz, Rimer, 
& Viswanath, 2008; McLeroy et al., 1988; Mehtälä et al., 2014; Richard et al., 1996; 
Stokols, 1996; Welk, 1999).  For example, this model suggests that potential 
influences may occur at an interpersonal level with peers.  An instrument then, may 
incorporate items that describe the nature of interactions occurring between peers.  
This model also suggests that potential influences may also occur at a public policy 
level (e.g. regulations and laws).  The elements to be included would need to go 
through a rigorous selection process to maximise language and content validity that 
reflects Australian curriculum and practice.   
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The sensitivity of an instrument to items that may influence PA is also an 
important consideration.  For example, instead of a dichotomous “yes/no”, an 
instrument may consider a Likert-type scale or a count.  The significant associations 
identified from this study support the inclusion of a count for elements that 
contribute to the natural overall impression (e.g. a variety of species of trees, 
topographic variations (such as mounds, terraces, slopes), logs and vines), play and 
learning settings with natural elements (e.g. cosy natural nooks, animal habitats, 
water play areas and vegetable gardens), and natural loose parts (e.g. presence of 
leaves, dirt, pine cones, stones and mulch).  
Possibly the greatest challenge in designing an instrument would be balancing 
content validity with ease of practical application.  Ideally, an instrument would 
require minimal or no direct training requirement for researchers.  Of added benefit 
would be an instrument that educators may be able to use, so that they may also have 
the opportunity to self-assess at a local level, if desired.  As previously discussed, it 
is expected that this would be best achieved through multidisciplinary collaboration.  
Future research should also continue to explore innovative data processing 
methodologies (e.g. ensemble machine learning) for improving the accuracy of PA 
measurements in preschoolers.  For example, Deep Learning Ensemble Network has 
been found to accurately predict activity type from accelerometer data in this age 
group (Hagenbuchner, Cliff, Trost, Tuc, & Peoples, 2015). 
More rigorous observational studies or natural experiments that examine the 
impact of changes to the OLE on PA behaviour are also a research priority.  
Extending research to more centres across a greater geographical area (including 
regional and remote communities) may provide greater variability in the OLE.  
Furthermore, the inclusion of family day care services may also introduce greater 
variability and allow for novel and insightful exploration of relationships between 
PA and the OLE across the different Australian ECEC settings.  Future research 
should consider direct observation methods which will provide information on the 
type of PA and the context in which it occurred.   
Addressing these research priorities will be instrumental in driving continual 
improvement in service delivery across the Australian ECEC sector.  
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Chapter 6: Conclusion 
Across Australia, and indeed globally, there are increasing concerns about the 
disconnection between children and nature. There are also concerns about the lack of 
opportunity for unstructured outdoor play, and the potential negative consequences 
on children’s physical, psychosocial and cognitive development, as well their long-
term health and wellbeing and potential for learning (Elliott; & Young, 2013; 
Hillman et al., 2011; Moore & Cooper-Marcus, 2008; Okely et al., 2008).  
This study adds to the knowledge base by exploring the relationships between 
the quality of the OLE in centre-based ECEC settings and PA in preschoolers.  In 
doing so, this study identified associations between natural items of the OLE and PA 
in preschoolers.  These findings advocate for more rigorous observational studies.  
Further, the findings from this study, in combination with the current global interest 
in reconnecting children with nature and the current ECEC focus on the health and 
wellbeing of children, may provide the impetus required for ECEC stakeholders to 
drive focused research that promotes PA in preschoolers. 
Continued research may be able to refine understanding of the 
multidimensional factors that contribute to a child’s participation in PA in the OLE.  
Ultimately, this may contribute to their ability to habitually achieve their minimum 
recommended daily PA now and into the future, and the health and developmental 
benefits that are associated with this, thus contributing to Council of Australian 
Governments’ vision of children having “the best start in life to create a better future 
for themselves and for the nation” (Commonwealth of Australia, 2009).  
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Appendix A. Accelerometer cut points commonly used for preschoolers (from Janssen et al., 2013) 
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Appendix B. Invitation Letter 
To	the	Director	
		
My	 name	 is	 Angela	 de	Weger	 from	 the	 Faculty	 of	Health	 at	Queensland	University	 of	 Technology	
(QUT).		I	am	doing	a	Research	Masters	degree	exploring	the	relationship	between	the	quality	of	the	
outdoor	 learning	 environment	 (including	 the	 physical	 environment,	 educational	 program	 and	
educator-child	 interactions)	 and	 physical	 activity	 of	 children	 aged	 3–5	 years	 in	 centre-based	 early	
childhood	education	and	care	services	(i.e.	long	day	care	centres	and	kindergartens).	
		
I	am	looking	for	centres	that	may	be	interested	in	participating	in	this	research.		Participants	at	the	
centre	would	include	the	Director,	children	aged	3-5	years	and	one	educator	working	with	each	age	
group	of	children.	
		
The	research	involves,	with	parental	consent,	measuring	children’s	physical	activity	using	an	activity	
monitor	 (similar	 to	a	pedometer)	over	a	 five	day	period	at	 the	centre,	measuring	 their	height	and	
weight,	obtaining	age	and	gender	information	of	participating	children	from	you	and,	observing	the	
outdoor	environment	using	a	validated	tool	(Preschool	Outdoor	Environment	Measurement	Scale	–	
POEMS)	which	will	take	approximately	one	hour.		Where	the	principal	researcher	is	unable	to	gather	
sufficient	evidence	during	the	observation	period,	additional	questions	will	be	asked	of	the	educator	
in	 the	 first	 place,	 with	 their	 consent.		 If	 the	 educator	 is	 unable	 to	 /	 chooses	 not	 to	 answer	 the	
question,	you	may	be	asked.		It	is	anticipated	that	this	would	take	no	more	than	20	minutes.			
		
Should	you	choose	to	participate,	 the	research	outcomes	will	be	presented	to	you,	your	educators	
and	 your	 families	 in	 your	 preferred	 format	 (e.g.	 professional	 development	 seminar	 for	 educators,	
newsletter	article,	written	report).	
		
I	am	anticipating	visiting	centres	between	March	and	May	2016.			
		
Please	read	the	attached	Participant	Information	Sheet	and	Consent	Form	for	further	details	of	the	
study.	
		
If	 you	are	 interested	 in	 this	 research,	and	may	 like	 to	be	 involved,	please	contact	me	via	email	by	
Friday	26th	February.	 	I	will	be	happy	to	provide	 further	 information	and	to	answer	any	questions	
about	the	practical	implications	of	participating	in	this	research.	
		
This	 study	 has	 been	 approved	 by	 the	 QUT	 Human	 Research	 Ethics	 Committee	 (approval	 number	
1600000042).	
		
Many	thanks	for	your	consideration	of	this	request.	
		
		
Angela	de	Weger	
Master	of	Applied	Science	(Research)	Student		
angela.deweger@hdr.qut.edu.au	
School	of	Exercise	and	Nutrition	Science,	Faculty	of	Health	
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PARENT/GUARDIAN	INFORMATION	FOR	QUT	RESEARCH	
PROJECT	
–	Collection	of	physical	activity,	age,	gender	and	weight	
status	data	–	
The	relationship	between	the	quality	of	the	outdoor	learning	environment	and	physical	activity	of	
preschoolers	in	centre-based	early	childhood	education	and	care	services	
QUT	Ethics	Approval	Number	1600000042	
	
RESEARCH	TEAM		
Principal	Researcher:	 Angela	de	Weger	 Master	of	Applied	Science	(Research)	student	
Associate	Researchers:	 Prof	Stewart	Trost	 Principal	Supervisor,	Faculty	of	Health		
	 A/Prof	Susan	Irvine	 Associate	Supervisor,	Faculty	of	Education	
	 	 Queensland	University	of	Technology	(QUT)	
DESCRIPTION	
This	project	is	being	undertaken	as	part	of	a	Masters	study	for	Angela	de	Weger	and	is	connected	to	
the	Learning	Eating	Active	Play	Sleep	(LEAPS)	project	funded	by	Queensland	Health	(QH)	and	QH	will	
not	have	access	to	the	data.	
	
The	 purpose	 of	 this	 project	 is	 to	 investigate	 the	 relationship	 between	 the	 quality	 of	 the	 outdoor	
learning	environment	and	physical	activity	of	preschoolers	in	centre-based	early	childhood	education	
and	care	(ECEC)	services.	
	
ECEC	 provides	 a	 significant	 opportunity	 to	 support	 children’s	 learning	 and	 development,	 including	
learning	about	healthy	behaviours	and	the	importance	of	physical	activity	in	life.		
	
The	objective	of	this	research	is	to	enhance	knowledge	in	ECEC	services	to	support	Australian	ECEC	
educators	 to	 develop	 quality	 outdoor	 learning	 environments	 and	 programs	 that	 optimise	 physical	
activity	in	children	age	3	–	5	years.	
	
Your	 consent	 to	 your	 child’s	 participation	 is	 invited	 because	 they	 will	 be	 3-5	 years	 old	 when	 the	
researcher	visits	your	centre.		The	centre	director	and	your	child’s	educator	have	also	expressed	an	
interest	in	participating	in	the	project.		
	
PARTICIPATION	
Should	you	provide	consent,	your	child	will	be	 invited	 to	wear	an	activity	monitor	
(similar	to	a	pedometer)	for	the	duration	that	they	attend	the	centre	over	a	week.		
The	activity	monitor	will	be	attached	to	an	adjustable	elastic	belt	and	worn	over	the	
hip	(as	shown).		I	will	also	be	asking	the	director	for	information	about	your	child’s	
age	and	gender.	 	 I	will	 also	work	with	 centre	 staff	 to	measure	your	 child’s	weight	
and	height	 in	 a	 dignified	 and	 respectful	manner.	 	 Please	note	 that	 all	 researchers	
hold	a	current	Blue	Card	–	Working	with	Children	Check.		
	
Your	child’s	participation	in	this	project	is	entirely	voluntary.	If	you	do	agree	to	your	
child’s	participation,	you	can	withdraw	your	consent	without	comment	or	penalty	at	
any	time.		In	addition,	your	child	may	choose	not	to	wear	the	activity	monitor	or	request	that	this	is	
removed.	Your	decision	 for	your	child	 to	participate	or	not	participate	will	 in	no	way	 impact	upon	
your	current	or	future	relationship	with	QUT,	QH	or	your	centre.		Your	centre	director	and	educators	
understand	that	your	participation	in	this	project	is	entirely	voluntary.		
	
The	names	of	centres,	educators	and	children	will	be	treated	as	confidential	and	will	not	be	used	in	
future	reports	or	publications.	
	
Please	note	that	the	research	team	is	available	to	discuss	details	of	the	project	and	any	questions	or	
concerns	 that	 may	 assist	 you	 to	 make	 a	 decision	 about	 providing	 consent	 for	 your	 child’s	
participation.	
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EXPECTED	BENEFITS	
Recognising	your	 interest	 in	this	 topic,	 findings	will	be	shared	through	an	article	prepared	for	your	
centre	newsletter.	 	 It	 is	anticipated	that	this	will	be	in	August	or	September	after	all	data	has	been	
collected	and	analysed.		Summary	findings	will	also	be	available	to	you.		
	
RISKS	
There	are	minimal	risks	associated	with	your	child’s	participation	in	this	project.	
	
Should	you	consent	to	your	child’s	participation:	
	
• If	 your	child	appears	uncomfortable	and	asks	 for	 the	activity	monitor	 to	be	 removed,	 it	will	be	
removed	 immediately.	 	 If	 your	 child	 is	 able	 to	 use	 the	 belt	 clasp,	 they	 may	 also	 remove	 the	
activity	monitor	at	any	time	themselves.		
	
• The	principal	 researcher	will	 introduce	herself	 to	 the	children,	 show	them	the	activity	monitor,	
explain	what	it	is	used	for,	ask	them	if	they	would	like	to	wear	it,	demonstrate	how	to	remove	the	
activity	monitor	and	answer	any	questions	they	may	have.				
	
• The	 research	 team	 is	 available	 to	discuss	 any	questions	or	 concerns	 that	 you	may	have	at	 any	
time	before,	during	or	after	their	visit	to	the	centre.	
	
Activity	Monitor	Design:	
	
• The	activity	monitor	of	choice	is	small	and	light,	weighing	19g	and	measuring	4.6	x	3.3	x	1.5cm.	
	
• The	belt	is	size-adjustable	and	elasticised	to	minimise	any	discomfort.			
	
• The	 type	 of	 belt	 clasp	 is	 commonly	 used	 on	 children’s	 bags	 (as	 shown)	 and	
requires	minimal	effort	to	fix	and	detach.			
	
• The	activity	monitor,	clasp	and	belt	all	sit	flush	against	the	body.		There	are	no	sharp,	protruding	
components,	 loose	 parts	 or	 extensions	 that	 could	 catch	 on	 equipment	 or	 restrict	 their	
movement.		
	
PRIVACY	AND	CONFIDENTIALITY	
All	data	that	is	collected	will	be	treated	confidentially	unless	required	by	law.	
	
All	data	that	is	collected	will	be	de-identified.		No	one	except	the	research	team	will	have	access	to	
your	child’s	data.	
	
Please	note	that	non-identifiable	data	collected	in	this	project	may	be	used	as	comparative	data	 in	
future	projects	or	stored	on	an	open	access	database	for	secondary	analysis	by	researchers.	
	
CONSENT	TO	PARTICIPATE	
We	would	 like	 to	ask	you	 to	sign	a	written	consent	 form	(enclosed)	 to	confirm	your	agreement	 to	
your	child’s	participation.	
	
QUESTIONS	/	FURTHER	INFORMATION	ABOUT	THE	PROJECT	
If	you	have	any	questions	or	require	further	information	please	contact	one	of	the	researchers	listed	
below.	
	
Angela	de	Weger	 angela.deweger@hdr.qut.edu.au		
Susan	Irvine	 s.irvine@qut.edu.au	 5316	7472	
Stewart	Trost	 s.trost@qut.edu.au	 3069	7301	
	
CONCERNS	/	COMPLAINTS	REGARDING	THE	CONDUCT	OF	THE	PROJECT	
QUT	is	committed	to	research	integrity	and	the	ethical	conduct	of	research	projects.		However,	if	you	
do	have	any	concerns	or	complaints	about	 the	ethical	conduct	of	 the	project	you	may	contact	 the	
QUT	 Research	 Ethics	 Advisory	 Team	 on	 3138	 5123	 or	 email	 ethicscontact@qut.edu.au.	 The	 QUT	
Research	 Ethics	 Advisory	 Team	 is	 not	 connected	 with	 the	 research	 project	 and	 can	 facilitate	 a	
resolution	to	your	concern	in	an	impartial	manner.	
	
Thank	you	for	helping	with	this	research	project.		Please	keep	this	sheet	for	your	information.	
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PARENT/GUARDIAN	CONSENT	FORM	FOR	QUT	
RESEARCH	PROJECT	
–	Collection	of	physical	activity,	age,	gender	and	weight	
status	data	–	
	
The	relationship	between	the	quality	of	the	outdoor	learning	environment	and	physical	activity	of	
preschoolers	in	centre-based	early	childhood	education	and	care	services	
	
QUT	Ethics	Approval	Number	1600000042	
	
RESEARCH	TEAM	CONTACTS	
Angela	de	Weger	 angela.deweger@hdr.qut.edu.au		
Susan	Irvine	 s.irvine@qut.edu.au	 5316	7472	
Stewart	Trost	 s.trost@qut.edu.au	 3069	7301	
	
STATEMENT	OF	CONSENT	
By	signing	below,	you	are	indicating	that	you:	
• Have	read	and	understood	the	information	document	regarding	this	project.	
• Have	had	any	questions	answered	to	your	satisfaction.	
• Understand	that	if	you	have	any	additional	questions	you	can	contact	the	research	team.	
• Understand	that	you	may	freely	choose	to	consent	to	your	child’s	participation.	 	Should	you	
provide	this	consent,	you	are	free	to	withdraw	this	consent	at	any	time	without	comment	or	
penalty.	
• Understand	 that	 if	 you	 have	 concerns	 about	 the	 ethical	 conduct	 of	 the	 project	 you	 can	
contact	the	Research	Ethics	Advisory	Team	on	3138	5123	or	email	ethicscontact@qut.edu.au.	
• Understand	 that	non-identifiable	data	 collected	 in	 this	project	may	be	used	as	 comparative	
data	in	future	projects.	
• Agree	to	your	child’s	participation	in	the	project.	
	
Parent/Guardian	
Name	 	
	
Parent/Guardian	
Signature	 	
	
Date	 	
	
Name	of	Child/ren	&		
Date	of	Birth	
	
	
	
	
(IF	YOU	HAVE	MULTIPLE	CHILDREN	AT	THE	CENTRE,	PLEASE	 INCLUDE	ALL	
THE	NAMES	OF	CHILDREN	THAT	YOU	ARE	PROVIDING	CONSENT	FOR.)	
	
MEDIA	RELEASE	PROMOTIONS	
From	time	to	time,	we	may	like	to	promote	our	research	to	the	general	public	through,	for	example,	
newspaper	articles.	 	Would	you	be	willing	to	be	contacted	by	QUT	Media	and	Communications	for	
possible	 inclusion	 in	 such	 stories?	 	 By	 ticking	 this	 box,	 it	 only	 means	 you	 are	 choosing	 to	 be	
contacted.		You	can	still	decide	at	the	time	not	to	be	involved	in	any	promotions.	
	Yes,	you	may	contact	me	about	inclusion	in	promotions.	
	No,	I	do	not	wish	to	be	contacted	about	inclusion	in	promotions.	
	
Please	return	this	sheet	to	the	sealed	and	clearly	marked	box	at	the	centre	by	Friday	4th	March.	
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EDUCATOR	INFORMATION	FOR	QUT	RESEARCH	PROJECT	
–	Information	sharing	and	fitting	activity	monitors	–	
The	relationship	between	the	quality	of	the	outdoor	learning	environment	and	physical	activity	of	
preschoolers	in	centre-based	early	childhood	education	and	care	services	
QUT	Ethics	Approval	Number	1600000042	
RESEARCH	TEAM		
Principal	Researcher:	 Angela	de	Weger	 Master	of	Applied	Science	(Research)	student	
Associate	Researchers:	 Prof	Stewart	Trost	 Principal	Supervisor,	Faculty	of	Health		
	 A/Prof	Susan	Irvine	 Associate	Supervisor,	Faculty	of	Education	
	 	 Queensland	University	of	Technology	(QUT)	
DESCRIPTION	
This	project	is	being	undertaken	as	part	of	a	Masters	study	for	Angela	de	Weger	and	is	connected	to	
the	Learning	Eating	Active	Play	Sleep	(LEAPS)	project	funded	by	Queensland	Health	(QH)	and	QH	will	
not	have	access	to	the	data.	
	
The	 purpose	 of	 this	 project	 is	 to	 investigate	 the	 relationship	 between	 the	 quality	 of	 the	 outdoor	
learning	environment	and	physical	activity	of	preschoolers	in	centre-based	early	childhood	education	
and	care	(ECEC)	services.	
	
ECEC	 provides	 a	 significant	 opportunity	 to	 support	 children’s	 learning	 and	 development,	 including	
learning	 about	 healthy	 behaviours	 and	 the	 importance	 of	 physical	 activity	 in	 life.	 The	 National	
Quality	Standard	(NQS)	and	Early	Years	Learning	Framework	(EYLF)	require	educators	to	think	about	
how	 the	 educational	 program	 and	 learning	 environment	 strengthen	 children’s	 knowledge	 and	
capacity	to	promote	their	own	health	and	wellbeing,	now	and	into	the	future.	
	
This	project	involves,	with	parental	consent,	measuring	children’s	physical	activity	
using	 an	 activity	monitor	 (similar	 to	 a	 pedometer)	 over	 a	 five-day	 period	 at	 the	
centre.	 	 The	 activity	 monitor	 will	 be	 attached	 to	 an	 adjustable	 elastic	 belt	 and	
worn	over	the	hip	(as	shown).		It	will	also	involve	measuring	height	and	weight	of	
participating	children	in	a	dignified	and	respectful	manner.	 	 	 	Please	note	that	all	
researchers	 hold	 a	 current	 Blue	 Card	 –	Working	with	 Children	 Check.	 	 	 Age	 and	
gender	 information	 will	 also	 be	 obtained.	 	 Observations	 of	 the	 outdoor	
environment	 will	 be	 recorded	 using	 a	 validated	 tool	 (Preschool	 Outdoor	
Environment	Measurement	Scale	–	POEMS).		Where	sufficient	evidence	is	unable	
to	be	gathered	from	observations,	additional	questions	will	be	asked.		
	
The	objective	of	this	research	is	to	enhance	knowledge	in	ECEC	to	support	Australian	ECEC	educators	
to	 develop	 quality	 outdoor	 learning	 environments	 and	 quality	 curricula	 that	 optimise	 physical	
activity	in	children	age	3	–	5	years	(kindergarten	age	group).	
	
The	names	of	centres,	educators	and	children	will	be	treated	as	confidential	and	will	not	be	used	in	
future	reports	or	publications.	
	
You	are	invited	to	participate	in	this	project	because	you	are	an	educator	of	3-5	year	olds	at	a	centre	
that	has	expressed	an	interest	in	participating	in	the	project.	
	
PARTICIPATION	
As	part	of	the	study,	you	are	invited	to	participate	in	the	following	activities:	
1. Where	 the	 principal	 researcher	 is	 unable	 to	 gather	 sufficient	 evidence	 during	 the	
observation	period	 (which	 should	 take	 approximately	 one	hour),	 additional	 questions	will	
be	 asked	 of	 you.	 	 It	 is	 anticipated	 that	 this	 would	 take	 no	 more	 than	 20	 minutes.	 	 The	
possible	 questions	 that	 will	 be	 asked	 are	 attached.	 	 You	may	 choose	 not	 to	 answer	 any	
questions.		
	
2. Secure	or	remove	activity	monitors	(similar	to	a	pedometer).		You	will	be	shown	how	to	do	
this	by	 the	principal	 researcher.	 	The	activity	monitor	will	need	 to	be	 fitted	on	 the	child’s	
arrival	to	the	centre	and	removed	before	they	 leave	the	centre,	during	nap	times	or	upon	
request	by	the	child.		When	the	principal	researcher	is	present,	they	will	also	assist	with	this	
task,	if	required.		
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The	 principal	 researcher	will	 collect	 physical	 activity,	 height	 and	weight	 data	 of	 children	 aged	 3-5	
years	with	parental	consent,	and	will	also	observe	the	outdoor	learning	environment.			
	
Your	participation	in	this	project	is	entirely	voluntary.		If	you	do	agree	to	participate	you	are	free	to	
withdraw	 from	 the	 project	 without	 comment	 or	 penalty	 at	 any	 time	 during	 the	 week	 that	 the	
principal	 researcher	 will	 be	 in	 attendance	 at	 your	 centre.	 	 Your	 decision	 to	 participate	 or	 not	
participate	will	 be	 between	 yourself	 and	 the	 principal	 researcher	 and	will	 in	 no	way	 impact	 upon	
your	current	or	future	relationship	with	QUT	or	QH.		Your	centre	director	also	understands	that	your	
participation	in	this	project	is	entirely	voluntary	and	there	will	not	be	any	coercion	from	them	or	the	
principal	researcher	to	participate.	
	
EXPECTED	BENEFITS	
To	 recognise	 your	 contribution,	 should	 you	 choose	 to	 participate,	 the	 research	 team	 is	 offering	 a	
verbal	and/or	written	summary	report	to	you,	other	educators	and	your	director	and	an	article	for	
your	centre	newsletter	(or	other	suitable	communication	to	families).		
	
To	maximise	the	benefit	to	you,	other	educators,	your	director	and	families,	reports	and	articles	will	
be	provided	once	all	data	has	been	collected	and	analysed.		It	is	anticipated	that	this	feedback	will	be	
offered	 throughout	 August	 and	 September	 2016.	 	 This	 may	 contribute	 to	 your	 continued	
professional	 development	 and	 support	 collaborative	 partnerships	 between	 you,	 fellow	 educators,	
your	director	and	families.		
	
RISKS	
There	are	minimal	risks	associated	with	your	participation	in	this	project	mostly	in	terms	of	the	time	
this	will	 involve.	The	research	team	will	work	with	you	to	identify	convenient	times	for	information	
sharing,	and	to	minimise	any	disruption	to	the	educational	program.	
	
Please	note	that	the	research	team	is	available	to	discuss	details	of	the	project	and	any	questions	or	
concerns	that	you	may	assist	you	to	make	a	decision	about	providing	consent	to	participate	 in	the	
project.		This	may	include,	for	example,	a	detailed	explanation	of	the	POEMS	tool	which	will	be	used	
to	evaluate	the	quality	of	the	outdoor	learning	environment.	
	
PRIVACY	AND	CONFIDENTIALITY	
All	comments	and	responses	will	be	treated	confidentially	unless	required	by	law.	
	
Findings	from	this	research	may	be	published	in	reports,	journals	and	presented	at	conferences.	All	
publications	 will	 only	 include	 de-identified	 data	 and	 will	 not	 include	 any	 details	 of	 the	 name	 or	
location	of	the	services,	educators	or	children	who	participated	in	the	study.	
	
Please	note	that	non-identifiable	data	collected	in	this	project	may	be	used	as	comparative	data	in	
future	projects	or	stored	on	an	open	access	database	for	secondary	analysis.	
	
CONSENT	TO	PARTICIPATE	
We	would	 like	 to	ask	you	 to	sign	a	written	consent	 form	(enclosed)	 to	confirm	your	agreement	 to	
participate.	
	
QUESTIONS	/	FURTHER	INFORMATION	ABOUT	THE	PROJECT	
If	you	have	any	questions	or	require	further	information	please	contact	one	of	the	researchers	listed	
below.	
	
Angela	de	Weger	 angela.deweger@hdr.qut.edu.au		
Susan	Irvine	 s.irvine@qut.edu.au		 5316	7472	
Stewart	Trost	 s.trost@qut.edu.au	 3069	7301	
	
CONCERNS	/	COMPLAINTS	REGARDING	THE	CONDUCT	OF	THE	PROJECT	
QUT	is	committed	to	research	integrity	and	the	ethical	conduct	of	research	projects.		However,	if	you	
do	have	any	concerns	or	complaints	about	 the	ethical	conduct	of	 the	project	you	may	contact	 the	
QUT	 Research	 Ethics	 Advisory	 Team	 on	 3138	 5123	 or	 email	 ethicscontact@qut.edu.au.	 The	 QUT	
Research	 Ethics	 Advisory	 Team	 is	 not	 connected	 with	 the	 research	 project	 and	 can	 facilitate	 a	
resolution	to	your	concern	in	an	impartial	manner.	
	
Thank	you	for	helping	with	this	research	project.		Please	keep	this	sheet	for	your	information.	
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EDUCATOR	CONSENT	FORM	FOR	QUT	RESEARCH	
PROJECT	
–	Information	sharing	and	fitting	activity	monitors	–	
	
The	relationship	between	the	quality	of	the	outdoor	learning	environment	and	physical	activity	of	
preschoolers	in	centre-based	early	childhood	education	and	care	services	
	
QUT	Ethics	Approval	Number	1600000042	
	
RESEARCH	TEAM	CONTACTS	
Angela	de	Weger	 angela.deweger@hdr.qut.edu.au		
Susan	Irvine	 s.irvine@qut.edu.au	 5316	7472	
Stewart	Trost	 s.trost@qut.edu.au	 3069	7301	
	
STATEMENT	OF	CONSENT	
• Have	read	and	understood	the	information	document	regarding	this	project.	
• Have	had	any	questions	answered	to	your	satisfaction.	
• Understand	that	if	you	have	any	additional	questions	you	can	contact	the	research	team.	
• Understand	that	you	may	freely	choose	to	participate	or	not.		If	you	choose	to	participate,	
you	may	choose	not	to	answer	any	questions	and	are	free	to	withdraw	at	any	time	without	
comment	or	penalty.	
• Understand	that	if	you	have	concerns	about	the	ethical	conduct	of	the	project	you	can	
contact	the	Research	Ethics	Advisory	Team	on	3138	5123	or	email	ethicscontact@qut.edu.au.	
• Understand	that	non-identifiable	data	collected	in	this	project	may	be	used	as	comparative	
data	in	future	projects.	
• Agree	to	participate	in	the	project.	
	
	
	
Name	 	
	
	
	
Signature	 	
	
	
	
Date	 	
	
MEDIA	RELEASE	PROMOTIONS	
From	time	to	time,	we	may	like	to	promote	our	research	to	the	general	public	through,	for	example,	
newspaper	articles.	 	Would	you	be	willing	to	be	contacted	by	QUT	Media	and	Communications	for	
possible	inclusion	in	such	stories?		By	ticking	this	box,	it	only	means	you	are	choosing	to	be	contacted	
–	you	can	still	decide	at	the	time	not	to	be	involved	in	any	promotions.	
	Yes,	you	may	contact	me	about	inclusion	in	promotions.	
	No,	I	do	not	wish	to	be	contacted	about	inclusion	in	promotions.	
	
Please	return	this	sheet	to	the	sealed	collection	box	provided	at	your	Centre	by	26	February.	
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DIRECTOR	INFORMATION	FOR	QUT	RESEARCH	PROJECT	
–	Interview	and	Request	for	Archived	Data	–	
	
The	relationship	between	the	quality	of	the	outdoor	learning	environment	and	physical	activity	of	
preschoolers	in	centre-based	early	childhood	education	and	care	services	
QUT	Ethics	Approval	Number	1600000042	
RESEARCH	TEAM		
Principal	Researcher:	 Angela	de	Weger	 Master	of	Applied	Science	(Research)	student	
Associate	Researchers:	 Prof	Stewart	Trost	 Principal	Supervisor,	Faculty	of	Health		
	 A/Prof	Susan	Irvine	 Associate	Supervisor,	Faculty	of	Education	
	 	 Queensland	University	of	Technology	(QUT)	
DESCRIPTION	
This	project	is	being	undertaken	as	part	of	a	Masters	study	for	Angela	de	Weger	and	is	connected	to	
the	Learning	Eating	Active	Play	Sleep	(LEAPS)	project	funded	by	Queensland	Health	(QH)	and	QH	will	
not	have	access	to	the	data.	
	
The	 purpose	 of	 this	 project	 is	 to	 investigate	 the	 relationship	 between	 the	 quality	 of	 the	 outdoor	
learning	environment	and	physical	activity	of	preschoolers	in	centre-based	early	childhood	education	
and	care	(ECEC)	services.	
	
ECEC	 provides	 a	 significant	 opportunity	 to	 support	 children’s	 learning	 and	 development,	 including	
learning	 about	 healthy	 behaviours	 and	 the	 importance	 of	 physical	 activity	 in	 life.	 The	 National	
Quality	Standard	(NQS)	and	Early	Years	Learning	Framework	(EYLF)	require	educators	to	think	about	
how	 the	 educational	 program	 and	 learning	 environment	 strengthen	 children’s	 knowledge	 and	
capacity	to	promote	their	own	health	and	wellbeing,	now	and	into	the	future.	
	
This	project	involves,	with	parental	consent,	measuring	children’s	physical	activity	using	
an	activity	monitor	(similar	to	a	pedometer)	over	a	five-day	period	at	the	centre.		The	
activity	monitor	will	be	attached	to	an	adjustable	elastic	belt	and	worn	over	the	hip	(as	
shown).		It	will	also	involve	measuring	the	height	and	weight	of	participating	children	in	
a	dignified	and	respectful	manner.				Please	note	that	all	researchers	hold	a	current	Blue	
Card	 –	 Working	 with	 Children	 Check.	 	 	 Age	 and	 gender	 information	 will	 also	 be	
obtained.		Observations	of	the	outdoor	environment	will	be	recorded	using	a	validated	
tool	(Preschool	Outdoor	Environment	Measurement	Scale	–	POEMS).		Where	sufficient	
evidence	 is	 unable	 to	 be	 gathered	 from	 observations,	 additional	 questions	 will	 be	
asked.		
	
The	objective	of	this	research	is	to	enhance	knowledge	in	ECEC	to	support	Australian	ECEC	educators	
to	 develop	 quality	 outdoor	 learning	 environments	 and	 quality	 curricula	 that	 optimise	 physical	
activity	in	children	aged	3	–	5	years.	
	
The	names	of	centres,	educators	and	children	will	be	treated	as	confidential	and	will	not	be	used	in	
future	reports	or	publications.	
	
Your	centre	is	invited	to	participate	in	this	project.	
	
PARTICIPATION	
As	part	of	the	study,	you	are	invited	to	participate	in	the	following	activities:	
	
1. With	parental	consent,	providing	information	about	participating	children’s	age	and	gender.	
	
2. Should	 you	 consent	 to	 participate,	 to	 share	 the	 information	 sheet	 and	 consent	 form	 with	
educators	and	parents.		Should	you	be	asked	any	questions	or	offered	consent	forms,	that	these	
be	 redirected	 to	 the	 principal	 researcher.	 	 Information	 sheets	 for	 educators	 and	
parents/guardians	are	attached.			
	
3. Where	 the	 principal	 researcher	 is	 unable	 to	 gather	 sufficient	 evidence	 during	 the	 observation	
period	 (which	 should	 take	 approximately	 one	 hour),	 additional	 questions	may	 be	 asked	 of	 the	
educator	 in	 the	 first	 place,	with	 their	 consent.	 	 If	 the	 educator	 is	 unable	 to	 or	 chooses	 not	 to	
answer	 the	question,	you	will	be	asked	 that	question.	 	Centre	policies	or	other	documentation	
may	be	 requested	 to	 support	 answers.	 	 It	 is	 anticipated	 that	 this	would	 take	no	more	 than	20	
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minutes.		The	possible	questions	that	will	be	asked	are	attached.		You	may	choose	not	to	answer	
any	questions.		
	
Your	participation	in	this	project	is	entirely	voluntary.	If	you	do	agree	to	participate	you	are	free	to	
withdraw	 from	 the	 project	 without	 comment	 or	 penalty	 at	 any	 time	 during	 the	 week	 that	 the	
principal	 researcher	 will	 be	 in	 attendance	 at	 your	 centre.	 	 Your	 decision	 to	 participate	 or	 not	
participate	will	in	no	way	impact	upon	your	current	or	future	relationship	with	QUT	or	QH.	
	
EXPECTED	BENEFITS	
To	 recognise	 your	 contribution,	 should	 you	 choose	 to	 participate,	 the	 research	 team	 is	 offering	 a	
verbal	 and/or	 written	 summary	 report	 to	 you	 and	 your	 educators	 and	 an	 article	 for	 your	 centre	
newsletter	 (or	 other	 suitable	 communication	 to	 families).	 	 The	 format	 of	 reports	 and	 articles	 is	
flexible	and	open	to	discussion.			
	
To	maximise	the	benefit	to	educators	and	families,	reports	and	articles	will	be	provided	once	all	data	
has	 been	 collected	 and	 analysed.	 	 It	 is	 anticipated	 that	 this	 feedback	 will	 be	 offered	 throughout	
August	and	September,	2016.	 	 The	dates	and	 times	of	any	verbal	 reports	are	 flexible	and	open	 to	
discussion.	
	
Reports	 may	 be	 used	 for	 continued	 professional	 development	 of	 educators	 and	 to	 support	
collaborative	 partnerships	 between	 the	 centre,	 educators	 and	 families.	 	 Your	 participation	 in	 the	
project,	 and	 how	 you	 choose	 to	 use	 any	 reports,	 may	 also	 potentially	 provide	 evidence	 of	 your	
commitment	to	continuous	improvement	in	multiple	Quality	Area	elements	of	the	National	Quality	
Standard	and	your	Quality	Improvement	Plan.		
	
RISKS	
There	are	minimal	risks	associated	with	your	participation	in	this	project	mostly	in	terms	of	the	time	
this	will	 involve.	The	 research	 team	will	work	with	you	 to	 identify	 convenient	 times	 for	 interviews	
and	other	information	sharing,	and	to	minimise	any	disruption	to	the	educational	program.	
	
Please	note	that	the	research	team	is	available	to	discuss	details	of	the	project	and	any	questions	or	
concerns	that	you	may	assist	you	to	make	a	decision	about	providing	consent	to	participate	 in	the	
project.		This	may	include,	for	example,	a	detailed	explanation	of	the	POEMS	tool	which	will	be	used	
to	evaluate	the	quality	of	the	outdoor	learning	environment.	
	
PRIVACY	AND	CONFIDENTIALITY	
All	comments	and	responses	will	be	treated	confidentially	unless	required	by	law.		
	
Findings	from	this	research	may	be	published	in	reports,	journals	and	presented	at	conferences.	All	
publications	 will	 only	 include	 de-identified	 data	 and	 will	 not	 include	 any	 details	 of	 the	 name	 or	
location	of	the	services,	educators	or	children	who	participated	in	the	study.	
	
Please	note	that	non-identifiable	data	collected	in	this	project	may	be	used	as	comparative	data	 in	
future	projects	or	stored	on	an	open	access	database	for	secondary	analysis.	
	
CONSENT	TO	PARTICIPATE	
We	would	 like	 to	ask	you	 to	sign	a	written	consent	 form	(enclosed)	 to	confirm	your	agreement	 to	
participate.	
	
QUESTIONS	/	FURTHER	INFORMATION	ABOUT	THE	PROJECT	
If	you	have	any	questions	or	require	further	information	please	contact	one	of	the	researchers	listed	
below.	
	
Angela	de	Weger	 angela.deweger@hdr.qut.edu.au		
Susan	Irvine	 s.irvine@qut.edu.au	 5316	7472	
Stewart	Trost	 s.trost@qut.edu.au	 3069	7301	
	
CONCERNS	/	COMPLAINTS	REGARDING	THE	CONDUCT	OF	THE	PROJECT	
QUT	is	committed	to	research	integrity	and	the	ethical	conduct	of	research	projects.		However,	if	you	
do	have	any	concerns	or	complaints	about	 the	ethical	conduct	of	 the	project	you	may	contact	 the	
QUT	 Research	 Ethics	 Advisory	 Team	 on	 3138	 5123	 or	 email	 ethicscontact@qut.edu.au.	 The	 QUT	
Research	 Ethics	 Advisory	 Team	 is	 not	 connected	 with	 the	 research	 project	 and	 can	 facilitate	 a	
resolution	to	your	concern	in	an	impartial	manner.	
Thank	you	for	helping	with	this	research	project.		Please	keep	this	sheet	for	your	information.	
	
  93 
	
DIRECTOR	CONSENT	FORM	FOR	QUT	RESEARCH	PROJECT	
–	Interview	and	Request	for	Archived	Data	–	
	
The	relationship	between	the	quality	of	the	outdoor	learning	environment	and	physical	activity	of	
preschoolers	in	centre-based	early	childhood	education	and	care	services	
	
QUT	Ethics	Approval	Number	1600000042	
	
RESEARCH	TEAM	CONTACTS	
Angela	de	Weger	 angela.deweger@hdr.qut.edu.au		
Susan	Irvine	 s.irvine@qut.edu.au	 5316	7472	
Stewart	Trost	 s.trost@qut.edu.au	 3069	7301	
	
STATEMENT	OF	CONSENT	
• Have	read	and	understood	the	information	document	regarding	this	project.	
• Have	had	any	questions	answered	to	your	satisfaction.	
• Understand	that	if	you	have	any	additional	questions	you	can	contact	the	research	team.	
• Understand	that	you	may	freely	choose	to	participate	or	not.		If	you	choose	to	participate,	you	
may	choose	not	to	answer	any	questions	and	are	free	to	withdraw	at	any	time	during	the	week	
that	the	principal	researcher	will	be	in	attendance	at	your	centre	without	comment	or	penalty.	
• Understand	that	educators	and/or	parents/guardians	at	your	centre	may	freely	choose	to	
participate	or	not.		If	they	choose	to	participate,	they	are	free	to	withdraw	at	any	time	without	
comment	or	penalty.	
• Understand	that	if	you	have	concerns	about	the	ethical	conduct	of	the	project	you	can	contact	
the	Research	Ethics	Advisory	Team	on	3138	5123	or	email	ethicscontact@qut.edu.au.	
• Understand	that	non-identifiable	data	collected	in	this	project	may	be	used	as	comparative	
data	in	future	projects.	
• Agree	to	participate	in	the	project.	
	
	
Name	of	Centre	 	
	
Name	of	Director	 	
	
Signature	of	Director	 	
	
Date	 	
	
MEDIA	RELEASE	PROMOTIONS	
From	time	to	time,	we	may	like	to	promote	our	research	to	the	general	public	through,	for	example,	
newspaper	articles.	 	Would	you	be	willing	to	be	contacted	by	QUT	Media	and	Communications	for	
possible	inclusion	in	such	stories?		By	ticking	this	box,	it	only	means	you	are	choosing	to	be	contacted	
–	you	can	still	decide	at	the	time	not	to	be	involved	in	any	promotions.	
	Yes,	you	may	contact	me	about	inclusion	in	promotions.	
	No,	I	do	not	wish	to	be	contacted	about	inclusion	in	promotions.	
	
Please	return	this	sheet	to	the	sealed	and	clearly	marked	box	at	the	centre	by	Friday	16th	February.	
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Appendix D. The Preschool Outdoor Environment Measurement Scale (POEMS)  

